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Western “Auro ra 
C 


aw Crusher 
that is 









—. in design. Look at the 
sectional view. Not a time-wasting 
spring to break, or toggle to fall out. 







Also—and what is even more important 

a continuous double-stroke crushing mo- 
tion which increases capacity, reduces 
vibration and economizes power. 


The Western-Aurora Crusher is different 
in many ways that serve to speed up the 
work and fatten your pocket-book; and 
other units of the complete crushing and 
screening plant are on a par with it. 
Elevator, screen and bin—all are of the 
most substantial construction. 


A Western-Aurora Crushing Plant is a 
mighty fine investment from every angle. 
















Other reasons are found in Catalog 44-$§ 
We would like to send you a copy 







Austin-Western Ss ae — 
Road Machinery Co. a TEE 


Home Office: Chicago 
Branch Warehouses and Service Stations in 22 Cities 


“Everything from a drag scraper to a road roller” 
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Municipal Pavement Repairing 
in Newark 





Modern plant built in 1921 turns out asphalt binder and surface at about half 
the cost by an old plant requiring more hand work. Description of the new 
amend 





By James W. Costello * 


Previous to the fall of 1913 all repairs to ‘as- 
phalt pavements in the city of Newark, N. J., 
were made by means of the contract system, i. e., 
the city contracted for repairs to its asphalt 
streets for a stated price per square yard of re- 
pairs made. The city at that time had approxi- 
mately 1,254,000 square yards of bituminous pave- 
ments to maintain. The contract price for re- 
pairs during 1913 was $1.18 per square yard. In 
1912, the last full year of such repairs, 54,541 
square yards of repairs were made at a cost to 
the city of $1.17 per square yard. 

During 1913 the city erected a municipally- 
owned asphalt repair plant with a rated capacity 
in eight hours of 1,000 square yards of wearing 
surface 2 inches thick after compression. The 
plant was the portable, drum mixing type, War- 
ren Brothers manufacture, set up as a stationary 
plant. This outfit took care of our requirements 
for eight years. 





*Chief Engineer, Division of Works, Newark, N. J. 


The first full year of our own repairs was dur- 
ing 1914. During the year 33,677 square yards 
of repairs were made at a cost of $1.29 per square 
yard. In 1915, 37,458 square yards of repairs 
were made at a cost of $1.10 per square yard; 
1916, 51,606 square yards at $1.03 per square yard. 
The cost of repairs per square yard the first year 
the municipal plant was in operation was greater 
than the cost of the same work under contract, 
but as is seen this unit cost decreased in subse- 
quent years and became less than the contractors’ 
price. This high cost the first year of municipal 
operation is attributed to the inexperience of most 
of the men and crudeness of methods which af- 
terwards were improved. It is also significant 
that the yardage of repairs required decreased 
considerably. 

In making our own repairs, much better serv- 
ice has been obtained than by contract. The con- 
tractors made their repairs at certain periods of 
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the year and did not maintain a repair gang at 
work for the city the year round. This always 
tended to increase the amount of repairs needed, 
as holes and depressions were not taken care of 
as promptly as is now done with our own or- 
ganization, which is busy continuously through- 
out the whole working season and makes such 
repairs as are needed, thus preventing the forma- 
tion of a large hole or depression from a small 
one before attention is given same. Furthermore, 
there was always present a tendency on the part 
of the contractor to extend the “cutting out” be- 
yond the point necessary to repair a hole and the 
taking out of depressions that did not really re- 
quire attention. 

The need for a larger and better plant had been 
recognized by the department for some time. The 
repair bureau does considerable new work, re- 
surfacing of telford streets, new asphalt pave- 
ments, work for outside parties, etc. We found, 
as more of this work was being done by the de- 
partment, an ever increasing need for a more 
modern plant of increased capacity. 

The need for a new and modern plant and the 
advisability of extending the operations of our 
asphalt organization was recognized by Director 
Thomas L. Raymond, of the Department of 
Streets and Public Improvements, and he allowed 
the appropriation necessary to erect and equip 
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the plant described below. The plans were made 
in 1920, the actual construction taking place dur- 
ing 1921. 

George W. Andress, principal assistant en- 
gineer, Division of Works, who has charge of the 
Bureau of Street Repairs, was placed in charge 
of the general layout, design and construction 
work required. The plant has been in operation 
during all of 1922. 


THE NEW PLANT 


The asphalt machinery proper, consisting of 
drier, mixer, heating kettles, 60 h.p. boiler, 50 h.p. 
engine, with supporting tower and other ap- 
purtenances, was purchased from Warren 
Brothers Company, and has a capacity of 200 
square yards per hour of two-inch wearing sur- 
face, after compression. 

Additional features of the plant are a brick and 
steel building covering same, reinforced concrete 
storage bins for sand and stone, conveyors for 
handling sand, stone and limestone dust, asphalt 
storage tank with appurtenances, a 50 h.p. elec- 
tric motor, an electrical pyrometer, etc. 

The building covering the plant is of brick and 
steel construction, with corrugated iron roofing 
supported by steel roof trusses. Part of one ena 
and one side is of corrugated iron, while one-half 
of the portion constructed of steel is enclosed by 
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STREET SIDE, MUNICIPAL ASPHALT PLANT 


vertical reinforced concrete slabs betwcen the 
columns, making the sand and stone storage bins. 


We have provision for delivery of sand and 
stone by rail or motor truck. The material is 
dumped from either car or truck into a receiving 
pit from which it is fed by gravity through a 
rotary feeder into a 48-foot center, continuous, 
vertical bucket elevator. From this elevator the 
material is discharged into a steel enclosed chute 
and the stone ,.asses directly froin the chute into 
the storage bin. By means of steel flap gates, 
with hand operating levers, the stone is dis- 
charged through branch chutes into different por- 
tions of the bin. 


_The sand discharges from the steel chute lead- 
ing from the elevator into a horizontal belt con- 
veyor 16 inches wide, which operates over the 
top of the sand bin. This conveyor is 60 feet long 
between centers. A hand movable, steel plow 
operating on a small rail track permits discharge 
of the sand at any point desired along the belt. 
The rotary feeder to the elevator, the elevator 
and the overhead belt conveyor are all operated 
by means of a 7% h.p. G. E. motor, gear con- 
nected, with starting devices on the floor level 
of the plant and on the switchboard, and with 
stopping switches located at the motor on the 
working platform, at the outside of the building 
uear the dumping pit, and at the starting point 
on the switchboard. These switches enable a 
workman to stop the machinery, in case of an 
emergency, at any one of three different points. 
The convéyors, elevator and belt, are designed 
to deliver fifty tons of matrial an hour and will 
do so under satisfactory working conditions. 


Moist asphalt sand is one of the most sluggish 
materials there is to handle; it will stand vertical 
when cut in the pile by spade or shovel. Some 
difficulty was met by the sand adhering to the 
sides of the chute leading from the vertical ele- 
vator, but this was obviated by means of a small 
hammer consisting of a maple block about 4x4x 
8 inches, which is attached to the upper drive 
shaft of the elevator, and by means of an auto- 
matic release gives sharp blows to the under side 
of the chute, at the rate of about eight per minute. 
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The shock is slight but sufficient to prevent the 
clogging of the chute. 

The materials are delivered from the storage 
bins to the drier by means of two reclaiming con- 
vevors, operating in tunnels underneath the bins, 
receiving power from a 5 h.p. G. E. motor, gear- 
connected, with clutches so that either one or 
both may be run at a time. 

Under the sand bin there is a belt conveyor 
16 inches wide and 54 feet long between centers, 
and underneath the stone bin there is a similar 
conveyor 39 feet centers. There are four open- 
ings, 12 x 12 inches, through the roof of the tun- 
nel underneath the stone bin, and five openings 
underneath the sand bin, the under sides of which 
are provided with adjustable gates. In running 
stone for binder, we find it requires the presence 
of only one man, who is in the tunnel, to deliver 
the stone from the storage bin to the drier; he 
merely opens the gate to discharge the required 
amount, which is conveyed by the belt to the cold 
material elevator pit, from where it is picked up 
by the elevator and delivered to the drier. The 
operation of the sand reclaiming conveyor is simi- 
lar to that of the stone, except that we find the 
moist sand is hard to regulate in quantity at the 
gate, and we therefore have workmen (two at the 
most) feed the sand to the conveyor from the 
floor level of the bin with hoes or shovels. 

The stone dust conveyor is of the bucket type 
and operates from the stone dust storeroom to 
the storage bins, supported at the upper platform 
on the same level with the hot sand bin. The con- 
veyor and bin are entirely enclosed, thus prevent- 
ing the blowing about of the material. The stone 
dust bin has a capacity of about 140 cubic feet 
and the storeroom has a capacity of approximate- 
ly 4,000 bags. Operating underneath the dust bin 
and discharging into the weigh box is ‘a 9-inch 
screw conveyor. This screw is connected to the 
main shafting of the plant and is set into opera- 
tion by engaging a friction clutch by means of a 
hand-operated lever. 

Asphalt cement is received at the plant in tank 
cars and is pumped therefrom into a 35,000-gal- 
lon capacity storage and heating tank. The tank 
is of steel construction with concrete floor. The 
storage compartment has about 32,000 gallons 
capacity and is 31 feet in diameter. The actual 
heating compartment is 6 feet in diameter and 
holds about 3,000 gallons; it is set in a pit, the 
floor of which is about 4 feet below the level of 
the floor of the storage compartment. The stor- 
age tank contains one square foot of coil heating 
surface to every 200 gallons of asphalt cement 
and the heating compartment contains one square 
foot of coil heating surface to every 12 gallons 
of asphalt cement. Only when the weather is 
cold, or the plant is running to full capacity, does 
it become necessary to admit steam to the outer 
coils. There is, with the exception just stated, 
always. sufficient radiation of heat from the inner 
tank to produce the required flow of asphalt from 
the outer to the inner tank. .. A Kinney 6-4-6 as- 
phalt pump connected to a Troy 5 x 7 vertical 
steam engine is used for conveying the asphalt 
cement from tank cars to storage tank and from 
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heating tank to the plant melting kettles or weigh 
bucket direct. 

The plant was originally operated by means of 
a 50-h.p. steam engine connected up to a 60-h.p. 
boiler. Rather than increase the boiler capacity 
to take care of the additional load necessitated 
by the asphalt tank, we purchased a 50-h.p. 
Westinghouse slip-ring motor with a 50 per cent. 
variable speed control to operate the asphalt 
plant, thus leaving the entire capacity of the 
boiler for asphalt heating and pumping, and to 
operate the oil burners. Eventually, we intend to 
install steam coils in the two 24,000-gallon melt- 
ing tanks of the plant. 

The electric motor drives to the flywheel of 
the steam engine, which originally was used to 
operate the plant, and by disconnecting the con- 
necting rod of same a very good countershaft is 
obtained without extra expense. The steam en- 
gine is kept connected to the boiler and may be 
used to operate the plant should a breakdown of 
the motor make it necessary to do so. 

The'boiler, engine and motor are located in a 
power room separately enclosed from the rest 
of the plant. The drier is heated by fuel pil 
burners, the fuel oil being pumped from a 9,000- 
gallon buried steel storage tank. 

The temperature of the sand as it leaves the 
drier is determined by a Brown electrical pyrom- 
eter, the indicator of which is placed at a location 
convenient to the sand bin and the oil burner 
operator. 

The cost of plant and equipment was ‘as fol- 
lows: 





Mixing plant and machinery............ $26,000 
a ES re ree es 19,670 
Conveying system for sand and stone.... 15,250 
Storage bins for sand and stone........ 8,380 
Asphalt heating and storage tank....... 4,150 
5S0-h.p. electfic Motor... ...s...cscesees 1,860 
Conveying system for stone dust and ap- 
SORE. & hieredig 0.600% otaccecee saws _ 3,000 
[RED 2. cn cdccwedecsandahent 1,690 
BE Sd i4.000s064586deeeeses $80,000 


COMPARISON OF PLANTS 


A comparison of the costs of handling mate- 
rials by the improved methods of our new plant 
with the costs of doing the same work with our 
old plant, where practically everything was by 
hand labor alone, is very interesting. By reason 
of our large sand storage capacity, whereby we 
can purchase sand’ in scow load lots instead of 
smaller quantities as heretofore, we effect a sav- 
ing of about 15 cents per cubic yard, this being 
ihe amount the dealer saves by eliminating yard 
storage. The cost of conveying sand from stor- 
age to the drier in our new plant is about 20 cents 
per cubic yard as compared with about 34 cents 
per cubic yard for the same work in the old plant. 
Uur contract price of asphalt cement during 1922 
(purchased from the Texas Company) was $11.08 
per ton less, delivered in tank cars, than it was 
‘uring 1921 delivered in barrels; or the cost was 
S16 per ton placed in the heating kettles during 
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1922, as compared with $34 per ton placed in the 
heating kettles during 1921; the saving being pro- 
duced by the reduced cost of A. C. in bulk ship- 
ments, and the mechanical handling. 

In running stone for binder the cost is about 
60 per cent. less than the cost of the same work 
when running binder with the old plant. Greatly 
reduced costs are had also in the handling of 
limestone dust, the exact figures not being avail- 
able at present. The actual costs of production 
in our new plant when running somewhat below 
capacity, figured over a period when operating 
on contract work, were $3.65 per ton for binder 
and $4.88 per ton for top, the figures including 
only labor, material and supervision. We believe 
we can better these figures this year. 


ORGANIZATION AND OPERATION 


The asphalt plant organization consists of one 
superintendent, a stock clerk, an engineer, two 
plant men and five to ten laborers depending 
upon the extent of operations. As a comparison, 
the organization of our old plant when running 
to capacity consisted of one superintendent, one 
stock clerk, two plant men and eleven laborers, 
with an output of about 100 square yards per 
hour of 2-inch wearing surface after compression, 
When men are not needed in the operation of 
plant or handling materials we place them at the 
stone crusher, where we convert into crushed 
stone, old granite blocks, bridge stones and other 
old material suitable for crushing which cannot 
be used elsewhere, received from streets under- 
going improvement. 

In all our strictly new work we obtain con- 
tracts after bidding in competition with outside 
firms. The department enters into a contract 
with the city the same as though it were an out- 
side party and is bound by the same conditions, 
and its work is inspected by the same construc- 
tion bureau. -We have during the past year made 
several thousand dollars, which is turned back 
into the repair fund for general street main- 
tenance. Our work is conceded to be of first 
class quality and we have no trouble competing 
with contractors. We feel also that the compe- 
tition which we create tends materially to re- 
duce the costs of bituminous pavement work in 
this city, and we have received considerable fa- 
vorable comment through the press and else- 
where for our activities. 

It is expected that by the expansion of the work 
of the department along this line the bureau of 
repairs will become partially self-sustaining, and 
the asphalt plant prove to be a very profitable in- 
vestment. 

Nore: The annual report for 1921 gives the following 
cost of repairs by city plant to pavements out of guarantee: 








Kind of 








Surface Layer Concrete Base 

Pavement Sq.Yds. PerSq.Yd. Sq.Yds. Per Sq. Yd. 
Sheet asphalt....... 51,499 $1.8126 3,979 $2.3313 
Granite block....... 27,815 1.5262 1,131 2.6651 
ye a re 6,679 3.4968 3,236 4.1820 
Asphalt block...... 126 4.2169 59 2.9908 
Wood block........ 4,168 4.4164 3,487 1.5341* 

*Replacing 1 inch mortor cushion on existing concrete 
base, 
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Concrete Mixers and Mixing 


By F. S. Besson * 





Brief treatise on mixers, their classification, power, traction, distribution 
system, and method of use. 








Mixer Types and Costs. The designs of mixers 
made by different manufacturers vary greatly, 
but any of the half dozen or more standard 
makes advertised in the engineering periodicals 
are satisfactory. While it is well known that 
there are three kinds of mixers—batch, contin- 
uous and gravity—the batch mixer is used for 
pavements practically to the exclusion of the 
others. Batch mixer outfits are divided into 
two classes known respectively as “S” and “E.” 
The “S” class, having side loading and side dis- 
charge and no self-traction, are usually confined 
to general construction work, while paving mix- 
ers belong to the “E” class, generally having self- 
propelled traction with end loading and end dis- 
charge. Practically every construction mixer is 
furnished either on trucks or on skids, there 
being no difference in the machine itself, but in 
the equipment furnished with it. Data pertain- 
ing to the two classes of mixers, “S” and “E,” 
are given in the mnbeeiietiitindle table: 


ical simplicity; (4) operating simplicity; (5) ser- 
vice in purchase of repair parts, and (6) first 
cost. 

Class “S” Mixers. Class “S” mixers on skids 
are illustrated in Figs. 1 and 2. Practically all 
manufacturers turn out class “S” mixers for 
skid mounting. They are on the market from 
the smallest size, No. 3-S, to the largest, No. 
112-S. Power and secondary equipment and at- 
tachments for use with the mixer can be ob- 
tained with it, but often mixers on skids are 
bought alone and fitted into existing plants, 
whether the power be gasoline, steam or electric. 

Mixers on trucks are illustrated in Figs. 3 and 
4. Generally, manufacturers mount all styles of 
their mixers on trucks, except in the very larg- 
est sizes. The type shown in Fig. 1, when 
mounted on trucks, is popular for small work. 
It may be noticed that the batch is both fed 
into and discharged from the one drum opening. 
Small mixers such as this are generally operated 




















‘Rete. Pertaining to Class s ond Clase E ‘Mixers 











— —-—— Class § <= mi, 
7 On Trucks with Power 
Size No Traction Class E 
of Horse Mixer on Skids No Charging Skip Paver 
Mixer Power Weight Lbs. Height Feet Weight Lbs. Length Feet Width Feet Weight Lbs. Width Feet 
3 1144-2% 500 to 1,000 3to 4 1,000 to 1,500 5to 6 ; 
4 3-4 800 to 1,500 3to 4 1,500 to 2,000 6to 8 5 ee mae jac) oe 
7 5-7 1,500 to 3,000 4to 5 3,000 to 4,500 8 to 10 6to7 7,000 to 8,000 6to 7 
10 8-10 2,500 to 4,000 5to 6 5,000 to. 6,000 9to ll 6 to 7 14,000 to 18,000 7to 8 
14 8-14 4,000 to 6,000 6to 7 7,000 to 9,000 11 to 12 6to7 18,000 to 22,000 8to 9 
21 12-18 6,000 to 8,000 7to 8 9,000 to 12,000 12 to 13 6to7 20,000 to 26,000 9 to 10 
28 18-25 7,000 to 9,000 8 to 10 aaitels to _— 13 to 15 7to8 sing to _— 10 to 11 
56 35-45 14,000 to 16,000 9 to 12 tek hae ° : 
112 80-100 40,000 to 55,000 15 to 20 


Note: 


Horse power figures apply to electric or steam. eo gasoline engine. should be provided with a ‘large excess of power in 


order to allow for dirty spark plugs, too much oil, worn pistons, etc. 








The tabulated weights indicate in a general 
way that some machines are of more rugged 
construction than others, and accordingly, they 
stand up better under heavy work. To obtain 
a rough approximation of the cost (1922) of the 
different sizes from the smallest mixer to the 
largest, a cost of from 20 to 25 cents per pound 
may be assumed, to which must be added for 
delivery 2 or 3 dollars per hundred pounds, or 
whatever the freight charge may be. Generally, 
the smaller machines cost less per pound than 
the larger and more efficient ones. In choosing 
a mixer, its first cost is not of most impor- 
tance—operating and maintenance costs must be 
considered :—in fact, requirements for profitable 
mixer service are, in order of importance, (1) 
endurance; (2) speed of operation; (3) mechan- 





*Major, Corps of Engineers, U. S. Army, Assistant to the Engi- 
neer Commissioner of the District of Columbia. 
Copyright by F. 8S. Besson. 


by gasoline motors, and though of comparatively 
light weight they are well worth their cost. For 
heavier types of mixers there are two methods 
of discharging. Some receive the charge into 


' the drum at one end and the drum is tilted in 


order to discharge from the other end, an ex- 
ample being the mixer illustrated in Fig. 2. 
Other mixers have drums that do not tilt, but 
discharging is accomplished as illustrated in Fig. 
3, by means of a discharge chute, which is 
thrown into or out of the drum opening. 

It is not uncommon to find the mistake being 
made of using a class “S” mixer where class “E” 
should be used. For some work, as for instance 
in a narrow alley, the side- -discharge truck mixer 
is very unhandy, and in such cases it is found 
that barrow men, at much expense, wheel aggre- 
gate long distances to the mixer and concrete 
long distances from it. Some small mixers, 
especially of that type shown in Fig. 1, are 
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FIG. 1—AN ECONOMICAL TYPE OF MIXER FOR 

SMALL WORK, USUALLY LIMITED TO NO. 7 

SIZE OR SMALLER. CAN ALSO BE OBTAINED 

MOUNTED ON TRUCKS AND WITH LOADING 
SKIP 


mounted so that they can be rotated on the 
trucks and discharge either to the side or to 
the end, thus combining in one machine both 
class “S” and class “E” principles. 

Class “E” Mixers. Class “E” mixers are de- 
signed primarily for paving work. An example 
is illustrated in Fig. 5. Some manufacturers are 
confining their pavers to three sizes, Nos. 10-E, 
14-E, and 21-E. Others make also, sizes 7-E 
and 28-E. No. 21-E is the largest that is eco- 
nomical for ordinary work. It mixes concrete 
about as fast as the best of organizations can 
deliver materials and handle the concrete as dis- 
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is used for a large mixer it should be of 
four cylinders and have plenty of excess power. 
Good service will then be rendered, and that 
which is not always true for steam, no trouble 
will be had in obtaining mechanics to operate the 
engine. The choice of a gas engine, of course, 
does away with the trouble of handling heavy 
fuel, getting up steam, firing the boilers, clean- 
ing boilers, etc. 

Traction. Multiple tread traction as_ illus- 
trated in Fig. 5 handles better on the job and 
does not sink into soft ground as readily as do 
wheels, though the latter give swifter move- 
ment from job to job, which is an important 
element in city work because generally a sea- 
son’s work is made up of a large number of 
small items widely distributed throughout the 
city. Even with wheels, however, paver speeds 
generally are less than 1% miles per hour. If 
hauled as a trailer behind a truck at greater 
speeds, the machine is unduly shaken and 
jolted. This can be corrected by mounting the 
mixer on a truck equipped with rubber tires 
and motor vehicle bearings. If a trailer is made 
with motor truck wheels and bearings and a 
chassis that can be tipped, so that a paver can 
crawl aboard by its own power and be hauled 
as illustrated in Fig. 6, then much time can be 
saved, wear and tear greatly reduced and multi- 
ple tread traction used to the best possible ad- 
vantage. 

Boom and Bucket. Now that the use of rela- 
tively dry concrete is firmly established, boom 
and bucket distribution is becoming more com- 
monly used, though a chute is cheaper in first 
cost and cheaper in maintenance. Depending 
upon the size of the machines, booms range from 
15 to 20 feet in length. With some mixers cer- 





charged. The No. 28 size is 
suitable only for extraor- E 
dinary paving projects; for 
example, such as have been 
contracted for recently by 
one or two states. 

Power. For portable types 
of mixers generally either 
gas engines or steam are 
used. Electric motors are 
often used for stationary 
mixers. Gas engines are in- 
variably of higher rated 
horsepower for each size of 
mixer than either steam or 
electric. Several years ago 
steam was greatly favored 
for large pavers. Lately 
high-grade, reliable; and eco- 
nomical gasoline units have 
been perfected for pavers 
nd are now a_ popular 
choice. Steam is objection- 
able in cases where condi- 
tions relative to the employ- 
ment of steam engineers and 
iremen are so unreasonable 














as to make operation costs 
excessive. If a gas engine 


FIG. 2—A HEAVY TYPE oF MACHINE, OBTAINABLE UP TO AND INCLUD- 
G 


THE NO. 1128S SIZE 
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tain faults have been noticed. A _ purchaser 
should be sure that the boom can be swung 
when out of horizontal when working up or 
down hill, that the bucket is full-batch capacity, 
and that it can be handled for the full length of 
the boom without overbalancing the machine. 
Deficiencies as to these points probably have 
been corrected in all recent mixer models. 

Water. The importance of maintaining the 
proper consistency being apparent, the necessity 
of having a measuring gauge regulating the 
amount of water for each batch is readily real- 
ized. The necessity of taking care of such varia- 
ble factors as rain-soaked or sun-dried aggre- 
gates must, however, be recognized and the 
water lock required by the Joint Committee’s 
specifications should not be made such a perma- 
nent fixture as to make it difficult to compen- 
sate for these variables. 

In addition to the provisions as to measuring 
water, the Joint Committee proposed: 


Water. Water for concrete shall be clean and free 
from oil, acid, alkali, organic matter, or other dele- 
terious substance. 

Time of Mixing. The time of mixing is an im- 
portant element, and as it largely controls the 
output of the mixer, and therefore the cost of 
the concrete, it needs careful consideration. 
Tests with various batch mixers at present on 
the market show a rapid increase in strength 
for the first minute concrete is mixed, and a 
smaller increase for the second minute, after 
which the increase continues smaller as the time 
of mixing increases. The increase in-strength 
appears whether the concrete is tested at 7 days 
or after the lapse of considerable time. While 
some engineers now specify a 1% minute mix, 
the great majority of contractors appear to be- 
lieve that the excess cost thereby entailed over 







































FIG. 3—A LIGHT-WE'GHT MIXER MOUNTED ON 
TRUCKS AND EQUIPPED WITH A TIMBER! PLAT- 
FORM FOR DIRECT CHARGING FROM BARROWS 
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FIG, 4—A HEAVY-DUTY TYPE OF MIXER 


that for a minute mix is not justified by the 
extra strength obtained. The addition of a little 
cement for extra strength should be given con- 
sideration in place of lengthening the time of 
mixing. 

It may be that in the near future an improved 
mixer will be developed that will give full 
strength concrete in less than a minute. Such 
a machine would add much to the economy of 
mixing. There is now no question, however, as 
to fixing one minute as a minimum. [If less time 
is specified, water is not worked through the 
mass as it should be, and in order to get this con- 
sistency, the mixer man may use more water 
than should be permitted. A batch meter to in- 

sure the full mixing time after all the ingredi- 
ents, including the water, are in the drum, is 
absolutely necessary. The Joint Committee pro- 
posed: 

Time of Mixing. The mixing of each batch shall con- 
tinue not less than 1% minutes after all the materials 
are in the mixer, during which time the mixer shall 
rotate at a peripheral speed of about 200 feet per min- 
ute. The volume of the mixed material per batch shall 
not exceed the manufacturer’s rated capacity of the 
mixer, 


(To be continued) 








Department Aid to Highway Contractors 


A notice was sent out early in January by J. S. 
Watkins, division engineer of the Kentucky State 
Highway Department, notifying all contractors 
of an opportunity that would be furnished them 
to inspect in his company a road for which a con- 
tract was to be let on January 23d. The notice 
was as follows: 


HIGHWAY DEPARTMENT NOTICE 


To All Contractors: 

Please be advised that on Wednesday, January 17, | 
will go over the Barbourville-Corbin road in Knox 
County, which is advertised for letting on January 23. 
Tr ose of you whoare interested in bidding on this project 
will meet me at the Jones Hotel in Barbourville, Ky., on 
the above mentioned date at 9 a. m., at which time we 
will proceed on horse-back or in hacks toward Corbin, 
Ky. The entire project should be thoroughly covet ed 


in five hours’ time. I would appreciate it if those of 
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you who will be present on this trip, will kindly notify 
this office by January 15 so that arrangements can be 


made for horses. k 
J. S. WATKINS, Div. Engineer. 





Weight of Pavement Reinforcement: 

There is a wide variation in the specifications for 
reinforcement used in concrete pavements, the mini- 
mum weight being 25 Ibs. per hundred square feet 
and the maximum 90 lbs. In New York State alone 
there are five different weights, namely, 25, 30, 40, 
56 and 60 Ibs. per hundred square feet. However, 
this year New York adopted 63 Ibs. as standard. 
This information was given by W. C. Kuhn, of the 
American Steel and Wire Company, in a paper be- 
fore the New Jersey Highway Association. In ad- 
dition, he gave figures concerning a number of other 
States. 

Pennsylvania calls for 56 Ibs. per 100 square feet, 
which is increased from the former specifications of 


FIG. 6—A 21-E MIXER LOADED ON A LOW TRAILER! 





FOR TRANSPORTATION FROM JOB TO JOB 





25 lbs., and the state is considering still further in- 
creasing the standard to 65 Ibs. In the south 25 lbs. 
was the usual specifications in the few cases where 
reinforcement was used. Jn the middle west the 
specifications vary from 30 lbs to 55 Ibs. 

In New Jersey from 34 to 56 Ibs. have been speci- 
fied for “single reinforcement” and a total of 90 Ibs. 
for double. Forty-five lbs. was used in the Fort Lee 
Turnpike across the meadows because of the soft 
ground over which the road was constructed, and one - 
section 3,500 ft. long has been down since 1917 and 
a second section 1,000 ft. long since 1919, and there 
are only one or two cracks in the entire road., Mr. 
Kuhn said that there is a tendency to increase the 
New Jersey County specifications to 56 Ibs., but he 
does not see the logic of increasing the cost of the 
road to this amount since practically all county roads 
are in the secondary system and not subject to the 
heavy traffic of the state roads where the 56 lbs. re- 
inforcement is used. 
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"IG 5—THE COMPLETE PAVER, WITH DERRICK FOR HOISTING BATCH BOXES TO THE CHARGING SKIP 
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Metering Water 
in Chicago 





Metering caused more than eighty per 

cent reduction in domestic consumption 

and seventy-five per cent in total con- 
sumption. 





The following paragraphs are found in the lat- 
est annual report of H. L. Lucas, superintendent 
of the Water Pipe Extension Division of the Chi- 
cago Department of Public Works: 

During 1920 meters were installed on every 
service, about 850 in number, in the town of 
Hegewisch, with remarkable results in regard to 
reduction in consumption. A series of curves is 
attached to this report showing the effect of 
meter installation. A test made on Jan. 31, 1920 
showed the total average consumption in Hege- 
wisch amounting to 2,730,000 g. p. d. On Nov. 
10, 1920, when the meters were about one-half 
installed, the total average consumption was lI,- 
640,000 g. p. d. During 1921 these meters were 
read on different occasions and efforts made to 
stop the waste and reduce the loss due to leaky 
‘plumbing and the use of hopper closets, result- 
ing in further reduction in this section. Final 
test made on Oct. 20, 1921 indicated an average 
daily consumption of 620,000 g. p. d., which is 
less than 25 per cent. of the original consump- 
tion. Following is an interesting comparison 
between the flows before and after the installa- 
tion of meters. 


Jan. 1920 Oct. 1921 
Total flow, g. p. d....... 2,730,000 620,000 
Industrial and Burnham, 
aS Se 130,000 160,000 
Domestic, g. p. d........ 2,600,000 460,000 
Domestic, g. p. d., per 
EE ike ev64ssem4%'s 433 75 


The difference in domestic consumption per 
capita, between 433 gallons in January, 1920, and 
75 gallons in October, 1921, is entirely due to the 
installation of meters. Meter readings indicate 
that 530 services, more than 60 per cent. of the 
total, are using less than 23 gallons per capita 
per day. 

Careful leakage tests were made on 78.55 
miles of pipe in streets which were about to be 
paved. These tests were preceded by an inspec- 
tion of the service pipes and a recommendation 
by inspectors for cutting off and abandoning un- 
used pipes. 

After test and inspection by the engineering 
party, orders were prepared for work to be done 
in order to put the mains and appurtenances in 
good operating condition. The measured leak- 
age on these streets amounted to 1,124,190 g. p. 
d., of which 1,068,811 g. p. d were stopped. The 
importance of this work is very great as it meant 
that the mains in streets which are paved are in 
first class condition and that the leakage is elim- 
inated. A table attached which shows the results 
of these tests over a period of the last five years 
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indicates that the leakage in the mains and serv- 
ices is small, approximately 5 per cent. of the 
total water pumped. 

During 1921, 1,043 new meters were installed 
in the city of Chicago. Of this number 70 re- 
placed smaller services. The total number of 
— in service December 31, 1921, was 30,- 
57. 

With an average monthly force of 46.9 em- 
ployes in office, shop and field there were 
performed 36,749 jobs of repairs, replacements 
and installations of water meters at a cost of 
$18,882.59 for supervision and clerk hire; $86,- 
350.36 for mechanics and laborers and $20,503.23 
for cartage—a total of $125,736.18 and $55,362.40 
for meters, meter parts and material. 

The average cost per job of each of the several 
items was as follows: 

Field work—Investigations, $1.91; meters re- 
moved permanently, $2.40; meters repaired on 
premises, $2.42; meter locations changed, $3.31; 
meters replaced, $4.92; leaks repaired, $9.21. 

Shop work—Meters tested before repairs, 
$0.65; meters tested and sealed after repairs, 
$0.53; meters repaired in shop, $5.77; meter parts 
rehabilitated, $.76; material rehabilitated, $2.58. 

The above does not include supervision, clerk 
hire or maintenance of equipment, which aver- 
aged $.90 per item. 





Pavement Cuts in Los Angeles 


In Los Angeles a special force under the city en- 
gineer repairs all trenches cut in streets and charges 
the firm or person to whom the permit for the cut 
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was issued at the rate of 40c per square foot for 
asphalt pavement or brick pavement, 30c per square 
foot. for macadam, concrete pavement or granite 
block, 12c for oiled gravel and Ic for streets neither 
oiled, gravelled nor paved; also 28c per square foot 
for sidewalks and 50c per lineal foot for curb. 





Water Works Engineer Honored 


A storage dam in the Scioto River forming 
a part of the water works of Columbus, Ohio, 
has heretofore been known officially as the “Co- 
lumbus Storage Dam,” this name having been 
given it by council in 1905. On the 18th of last 
December council ordered the name of this dam 
changed to “The Julian Griggs Dam, in honor 
of Julian Griggs, who so faithfully and well 
served the city as chief engineer and who was 
one of the prime movers in the movement to con- 
struct said dam and who had general supervision 
of its construction.” 

It is not often that a city gives any recognition 
other than his more or less inadequate salary to 
the services of an engineer, no matter how profit- 
able these may have been to the city, and this 
‘ recognition of Mr. Griggs’ service is very grati- 


fying. 


Philadelphia’s Water Finances 


The Chief of the Bureau of Water of Phila- 
delphia, Carleton E. Davis, in his report for the 
year 1922, states that this was the most profitable 
in the history of the Bureau, the net revenue for 
the year being nearly $3,000,000. The total re- 
ceipts were in excess of $6,450,000, which is one- 
quarter of a million greater than those for 1921. 
The gross yearly return from the works was 
more than ten per cent. of the city’s entire in- 
come from all sources. Deducting the operating 
and maintenance exnenses from the gross income 
leaves more than enough to carry the fixed 
charges on more than $40,000,000 of bonds, which 
is greater than the amount outstanding. Because 
of this the Court has permitted the exemption 
of the waterworks bonds from the calculation of 
the debt limit of the city. 

In addition to this direct profit, the city also 
receives the free use of water furnished to every 
municipal activity, such as schools, swimming 
pools, fire protection, etc.; also 90 per cent. of the 
regular rates is deducted from bills to all char- 
itable institutions, this discount amounting to 
nearly $150,000 a year. 








Low Salaries for Public Officials 


An unusual recognition of the fact that many of 
the technical employees of city, state and federal 
governments are underpaid is reported from New 
Jersey, where the State Board of Health in Decem- 
ber adopted resolutions favoring the enactment of 
legislation which would provide a monthly pension 
for the widow of Dr. R. B. FitzRandolph, who 
had been assistant director of the State Board of 
Health for many years prior to his death. It was 
argued in favor of this that Dr. FitzRandolph had 
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made financial sacrifices in remaining in state em- 
ploy and that the remuneration paid him had been 
inadequate for the services rendered. 





; Municipal Gas Plants 


The Census Bureau has recently published a re- 
port on “Manufactured Gas,” the data being those 
collected in the year 1920 and applying to the year 
1919. Comparison is made with similar figures for 
the year 1914, showing the changes in the gas in- 
dustry during that comparatively short period. 

These figures show that during this five-year 
period the number of establishments engaged in the 
commercial manufacture of gas delivered through 
mains decreased from 1,284 to 1,082 and the wage 
earners from 43,792 to 42,908. The product, how- 
ever, increased in value from $220,238,000 in 1914 
to $329,279,000 in 1919. In spite of the slight re- 
duction in number of wage earners, the total wages 
paid was. almost doubled, from $26,802,000 to 
$52,759,000. 

One table was devoted exclusively to municipal 
establishments and showed that during this five-year 
period the total number in the United States had 
decreased from 138 io 57. Most of this decrease 
was in the east north central and west north cen- 
tral sections. In the New England, Middle Atlantic 
and Pacific sections the numbers remained the same, 
while in the South Atlantic section the number of 
establishments fell from 17 to 15, and in the East 
South Central from 3 to 2. 

Comparing the two years, the number of estab- 
lishments manufacturing straight coal gas and 
carbureted water gas remained the same; those 
manufacturing mixed coal and water gas increased 
from 3 to 6, while the number manufacturing oil 
gas decreased from 4 to 2, acetylene gas from 31 
to 8 and gasoline (cold process) gas from 71 to 12. 
The value of the products in these municipal estab- 
lishments, in spite of the decrease in number, in- 
creased from $1,757,017 to $2,778,069. Perhaps the 
most remarkable comparison is shown by the east 
north central district, where, although the number 
of establishments was reduced by about 70%, the 
value of the products was more than three times as 
great. 





Toledo Garbage Disposal Bids 


Toledo recently received bids for disposing of 
the city’s garbage, which at present amounts to 
between twenty and twenty-three thousand tons 
per year. Three bids were received, one from the 
Pan-American Milling Company, which offered 
to accept the garbage from the city at its West 
Toledo plant, the city to pay $1.25 per ton and 
furnish water free to the plant, or $1.50 per ton, 
the company to pay for the water. The contract 
to be for ten years. The company proposes to 
make hog feed of the garbage. (This company 
last year was receiving about 42 tons a day from 
the city, which was paying $1.25 per ton and 
hauling the balance to the country where it was 
scattered on farms.) 

The Indiana Salvage and Feeding Company 
propose to feed the garbage to hogs, the city to 
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deliver to a hog farm within a ten-mile radius 
and pay 75c per ton, or deliver to a farm within 
a 25-mile radius and pay 50c. 

A third bid was submitted by F. C. Alber, who 
proposed to use the reduction method and turn 
the by-products over to the city, which would pay 
him $4.00 per ton of garbage received. 

In addition to these three bids, the director 
of public service, William T. Jackson, has sub- 
mitted a proposition for constructing four in- 
cinerators in different parts of the city, each to 
handle the garbage from its own district or zone. 
He believes that this would reduce the cost of 
collection, which is now more than $1.50 per ton 
because of the long haul. He estimates the cost 
of each incinerator plant at about $50,000. 

These plans were presented to council early in 
January. 

The costs of collecting and disposing of gar- 
bage were reported to have been $82,506 in 1919, 
$116,918 in 1920 and $141,805 in 1921. 





Progress on Decatur Sewage Plant 


Work was started late last summer on a sew-, 
age treatment plant for Decatur which, it is ex- 
pected, will be completed early next fall. The 
sewage will first pass through Imhoff tanks, a 
dosing tank which will distribute the effluent over 
about three acres of sprinkling filters, and from 
these filters the effluent will pass to a Dorr sec- 
ondary treatment tank 85 feet in diameter. Work 
on this tank is being carried on during the winter 
whenever the ‘weather is favorable. 


Activated Sludge for 


Pasadena 








Plant to treat six million gallons a day, 

sludge to be dewatered by sulphur diox- 

ide, drum screen and roller press. Sludge 
for fertilizer, effluent for irrigation. 





For many years sewage treatment at Pasadena 
was interesting to Sewerage engineers because 
Pasadena conducted one of the few financially suc- 
cessful systems of disposing of sewage by irriga- 
tion. The sewage was distributed on a farm of 
517 acres and various crops raised, probably the 
most remunerative being English walnuts. 

Recently the growth of population in the vicinity 
of the farm has caused dissatisfaction with this 
method of disposal and a substitute was sought for. 
Last year Pasadena, Alhambra and South Pasadena 
decided to unite in the construction of an activated 
sludge plant, this conclusion having been reached 
after the operation of an experimental plant. One 
argument in favor of the activated sludge method 
was the demand for fertilizer in the immediate 
vicinity. 

The plant is designed to treat 6,000,000 gallons a 
day, although the present sewage flow is little more 
than half of this. The sewage will first pass through 
a coarse and then through a fine screen and from 
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this to the aerating tanks of the activated sludge 
process. Material collected on the coarse screen will 
be buried and that intercepted by the fine screen 
will be carried directly to the dewatering plant. 

There will be eighteen aerating tanks each 50 
feet long, 9 feet wide and holding 15 feet depth of 
sewage. Each tank will contain 60 filtros plates 12 
inches square set in cast iron plate holders previ- 
ously dipped in hot asphaltum to prevent rust. The 
plates rest in the holders on felt gaskets and are 
cemented in place by asphalt poured around the 
edges, while iron rims bolted to the plate holders by 
brass bolts will hold the plates in place. Each plate 
holder will be supplied with air through a 1-inch 
galvanized pipe. The bottom of the tank is con- 
structed in the form of pyramids between the plates 
so that no sediment can settle on the bottom and 
putrefy. It is proposed to supply one cubic foot of 
air per gallon of sewage and to retain sewage in the 
aerating tank for four hours. 

There will be eighteen sedimentation tanks, each 
22 feet long, 9 feet wide on top and holding 27 feet 
of water in the middle, the bottom being hopper 
shaped with sides sloping at an angle of 60 degrees, 
each hopper terminating in a 4-inch discharge pipe. 
The effluent will discharge over a weir extending 
the entire length of each side. The effluent from 
the aeration tanks will enter the sedimentation tanks 
through adjustable slots three feet below the surface. 
The sludge pipes from the bottoms of the hoppers 
rise to within 1 foot of the water surface and there 
terminate in an elbow, in the outer end of which is 
an 18-inch nipple, the elbow being loose so that the 
nipple can be turned into any position from vertically 
up to vertically down. This construction permits 
drawing off the sludge at any desired rate up to the 
full capacity of the 4-inch pipe by simply revolving 
the elbow. 

The sludge is discharged directly into re-aerating 
tanks 1214 feet long by 7 feet wide and 15 feet depth 
of liquid, the filtros plates being arranged as in the 
primary aerating tanks. From the re-aerating tanks 
any desired quantity of sludge may be returned by 
means of an air lift to the primary tanks, while de- 
canting devices similar to those in the sedimentation 
tanks permit the removal at will of sludge to be 
dewatered. 

It is planned to dewater the sludge by the re- 
cently developed process of using. sulphur dioxide, 
cylindrical drum screen and roller press, as tested 
last year at Houston and described in Pustic Works 
recently. The sludge with a moisture content re- 
duced to 75% will probably be sun-dried during the 
summer months and placed on the city farm as fer- 
tilizer during the winter. That sun-dried in the 
summer to about 10% moisture will possibly be 
passed through pulverizing rolls and sold to orange 
growers for fertilizer. 

_The effluent from the sedimentation tanks will be 
discharge into a ravine or raised by centrifugal! 
pumps for irrigating the municipal farm. That 
wasted into the ravine will pass over a bluff where 
a fall of 20 feet over a series of cascades will addi- 
tionally aerate it. 

The air required for aeration will be supplied by 
electrically driven hydro-turbine blowers capable o/ 
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delivering air at a pressure of 10 lbs. At the plant 
will be constructed a chemical laboratory and an of- 
fice for the superintendent in one building, a tool 
house and garage in a second, and the necessary 
machinery will be housed in a third. 





Milwaukee Refuse 
Destructor Report 





Description by City Engineer Staal of 
incinerator plant at Montevideo and 
result obtained by it. 





Several months ago the city engineer of Mil- 
waukee, George F. Staal, examined a refuse 
destructor in operation at Montevideo, Uruguay, 
and has reported upon the same to the Common 
Council of his city, with a view to aiding it in its 
study of methods and appliances for refuse dis- 
posal suitable for supplementing the refuse de- 
structor plant of Milwaukee which has almost 
reached the limit of its capacity. The following 
is abstracted from Mr. Staal’s report: 

Montevideo has a population of about 400,000. 
It is distinguished by its superb system of boule- 
vards and parks, surpassed by few if any of North 
America. It is all the more notable, therefore, 
that the refuse disposal plant of the city is lo- 
cated only seven blocks from the municipal build- 
ing and on the new Boulevard Wilson, in a resi- 
dential district. A committee of prominent en- 
gineers and sanitarians of Uruguay in 1914 
reported, recommending high temperature in- 
cineration for disposing of the refuse of that city 
and a plant on the Balmer system, several of 
which were already in operation in Buenos 
Aires. 

The plant comprises three batteries of fur- 
naces, each battery containing three fire grates 
6 ft. x 7 ft. under a common crown. The furnace 
doors are cast in two sections which are air 
jacketed, hang on rollers and have a free lateral 
movement in either direction. Each battery has 
its own forced draft unit consisting of a Sirocco 
fan blower and a G.E.C. motor of 15 h.p. The 
supply of air to each ash pit is controlled by a 
simple slide valve. The ash pit doors fit with 
a tight gravity seal. 

Each battery’ has three mechanical feed hop- 
pers, the discharge of which to the furnace is 
controlled by the fireman by means of a hand 
wheel at the side of the corresponding furnace 
door. The three batteries are connected by an 
overhead platform in which the mechanical feed 
hoppers are set. This platform, called the charg- 
ing platform, runs the full length of the furnace 
room and on it work the men who draw the 
refuse from the storage bins and load it into the 
mechanical feed hoopers. 

The refuse storage bins run parallel with and 
above the batteries of furnaces. They are built 
of reinforced concrete and form part of the 
structure of the runway or bridge which spans 
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the whole plant and over which the refuse trucks 
pass on their arrival at the plant. These bins are 
of ample capacity for receiving a whole day’s 
supply of refuse, with additional space for emer- 
gencies, 

Two flues connect each battery with a combus- 
tion chamber in the rear, which contains two 
baffle walls which alter the course of the gases 
and precipitate floating dust. The chimneys are 
of reinforced concrete with firebrick lining and 
are 114 feet high. 

The entire plant is covered with a building 
of fine appearance. Hot and cold baths and a 
large, well-furnished rest-room and laundry are 
provided for the staff. 

The site on which the destructor is placed is 
central, it adjoins the principal municipal garage, 
and the topography of the site is such that a ramp 
is unnecessary, but teams can drive from the 
street directly on to the charging floor, while 
ashes and clinker are withdrawn at a lower lev- 
el, which also is street level. The several move- 
ments of the refuse between dumping, storing 
and burning are all effected by gravity. The 
only mechanical operations are those of the fan 
blowers which supply the forced draft, and the 
feed hoppers which load the refuse into the fur- 
naces. 

Garbage, rubbish and ashes are all collected 
together. Each route in the city has its own 
peculiarities as to composition of refuse, and 
each vehicle has its own route. Consequently 
the operator knows by the number of the ve- 
hicle the approximate nature of the refuse that 
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it brings to the plant and he therefore can readily 
determine which bin it is best to dump the truck 
into. The number of each furnace is exhibited 
conspicuously on the walls of the runway or 
dumping floor, and each truck driver on arriving 
at the destructor is given the number of the 
furnace to which his load is assigned. 

On entering this runway the wheels of the 
truck are engaged by guide rails of channel iron. 
Between these rails, in the floor of the bridge, 
are the trapdoors through which the refuse is 
discharged into the storage bins. When a truck 
has passed over the trapdoor to which it is as- 
signed, it stops and the trapdoor is lifted in the 
direction opposite to that of the truck’s move- 
ment. As the door is lifted, a bar that is coun- 
tersunk in its upper surface swings out auto- 
matically and holds the door in a position inclined 
slightly from the vertical. The truck body is 
then tilted backward and the refuse dumped 
through the opening, the inclined door acting as 
a stop to prevent objects from being thrown be- 
yond the opening onto the floor. As soon as the 
empty truck body is returned to normal position 
the door is closed and the truck moves on. Two 
men assisted the truckman in dumping the trucks, 
raising the doors and kept the bridge floor clean. 
The amount of refuse delivered daily exceeded 
200 tons. 

In the storage bins the refuse is heated in- 
directly from the furnaces below. It is drawn out 
by rakes into the mechanical feed hoppers, into 
which it falls by gravity. These hoppers are 
set directly over the crowns of the furnaces, into 
which they are discharged by the operator from 
the floor below, the refuse falling directly on to 
the fire grate. 

Clinker is removed by means of special tools 
used through the furnace door and is loaded on 
to specially designed trucks. After the clinker 
has been removed from a fire grate, a new fire 
is started by dropping a charge of light material 
on to the fire grate, when the heat from the other 
grates under the same crown ignites this charge. 

Between the floor of the storage bin and the 
crown of the combustion chamber, above which 
it is suspended, there is a closed hot air cham- 
ber which is heated by radiation from the com- 
bustion chamber. This hot air chamber distrib- 
utes heat evenly through its roof, which is also 
the floor of the storage bin, to the refuse in 
the bin. 

The forced blast draws its air from the stor- 
age bin by means of pipes and flues and dis- 
charges the air through piping and channels to 
the ash pits and combustion chamber of the bat- 
tery which it serves. The air so used by the fans, 
in passing through the storage bin, absorbs the 
fumes, vapors and gases given off by the heated 
refuse. This air, therefore, is not only hot but 
absorbs and carries with it carbohydrates which 
aid in the combustion of the furnace. 

It is claimed that the heating of the refuse in 
the storage bin is of great advantage, and is in 
fact the peculiar feature of the Balmer plant. 
“The garbage, which already arrives in a state of 
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incipient putrefaction, develops there in the 
course of a few hours after arrival at the plant, 
a rapid and advanced fermentation which per- 
meates throughout the mass, producing at the 
expense of the water content a large variety of 
alcohols and ethers. These carbohydrates, wheth- 
er remaining in the garbage or passing off as 
vapor in the air supplied to the furnaces, are a 
valuable aid to efficient combustion. Under the 
action of heat, the hydrocarbons are volatilized 
in part, the vapors either penetrating the rest of 
the refuse and thus rendering it more combus- 
tible, or passing off as vapor with the air sup- 
ply to the furnaces—contributing, in both cases, 
to accelerate and intensify combustion. In the 
course of the day, considerable quantities of 
water vapor must pass off from the heated mass 
of refuse, thus relieving the latter of a portion 
of its greatest handicap to combusition.” 

Official figures of refuse destroyed give this as 
containing 93.4 per cent. of household refuse, 2.1 
per cent. of street sweepings, 3.1 per cent. of 
market refuse and 1.4 per cent. of miscellaneous. 
There is practically no ashes in the refuse. The 
moisture content is stated to average 55 per 
cent. 

Special investigations were made by Mr. Staal 
with the consent of the city engineer of Mon- 
tevideo. From these he found that the tempera- 
tures in the furnace and combustion chamber did 
not at any time fall below 600 degrees C. or 1112 
degrees F. The CO, varied from about 7% to 
1414%, averaging between 10 and 11. 

The interval between two consecutive charges 
averaged nine minutes. Clinkering was done 
once every six hours, which was the length of 
shift of the workmen. In clinkering, the clinkers 
were drawn directly into small special carts 
which transport them outside where they are 
dumped as fill on the low land adjoining. The 
ashes are first dropped on to the floor and then 
shovelled into carts. It was suggested that me- 
chanical contrivances would be advantageous in 
order to save labor in this work. 

The three furnaces have a nominal capacity of 
270 tons of refuse per day, and it is claimed could 
burn 300, although an average of 210 to 220 tons 
were being burned last year. 

The municipal officials have for some time 
been promising a five-year report on the opera- 
tion of the destructor, but this Mr. Staal was not 
able to obtain. The only official figures available 
were those for the year 1916, the first year of op- 
eration. During this year the furnace con- 
sumed 71,383 cart-loads of refuse weighing 151,- 
763,392 pounds. In addition to the regular refuse, 
there were destroyed 2,980 dogs, 45 sheep and 26 
other animals. The amount of refuse did not 
vary much from month to month, the minimum 
per month being 11,781,275 pounds and the maxi- 
mum 15,211,792 pounds; in only one month, how- 
ever, did the amount exceed 13,000,000 pounds. 
It is said that there is at no time any odor or 
other nuisance about the plant and that the va- 
pors from the chimney are scarcely visible at 


any time. 
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Variations in Pavement Reinforcement 


A wide variation in practice among the cities of 
the country is found in the weight of pavement rein- 
forcement used. The number using reinforcement 
has increased greatly during the past two years, but 
nothing approaching standard weights has been 
adopted. Weights of fabric as low as 25 pounds per 
hundred square feet are found, and 30 pounds is 
common ; while as high as about 85 pounds is used, 
and bars range from 20 to 100 pounds. Figures are 
given in two articles in this issue. 

Of course, different traffic weights would require 
different strengths of pavement to meet them,- but 
we wonder to what extent the variations in weight 
are based upon scientific calculations. As a matter 
of fact there does not yet seem to have been 
developed a theory for calculating reinforcement 
based upon any generally accepted assumptions or 
exnerimental results. The test road at Pittsburg, 
Cai., was expected to aid in developing such a theory, 
but, so far as we know, practically no conclusions 
have been made public that advance appreciably our 
knowledge of the subject. In view of the millions 
of dollars being spent on reinforced pavements a 
thorough scientific investigation of the subject is 
urgently needed. 





Immigration and Wages 

Although labor may not be a commodity, and 
although minimum wages may be fixed by law, the 
law of supply and demand will in the end prevail, 
we feel assured. If wages be kept too high artificially, 
additional substitutes for labor will be found in 
mechanical appliances to offset this. If the supply 
is kept inadequate by immigration laws wages will 
advance, following the law of supply and demand, 
and the same result— increase in labor-saving 
appliances—will follow. This is not prophesy; it is 
history of the past six years. Compare the wage 
rate curve for that period with the areas occupied 
by the road shows during the same years, allowing 
for one or two years’ lag for the development of the 
machinery after the demand is realized. 

During the year from July 1, 1921, to June 30, 
1922, according to the U. S. Bureau of Immigration, 
40,319 Italian immigrants entered this country and 
53,651 left; 3,457 Greeks entered and 7,506 left; 
28,635 Poles entered and 33,581 left. A large part 
of our unskilled labor is supplied by these countries. 
Result: Unskilled labor wage rates on February 1 
are 90 per cent above pre-war level, while cost of 
living is about 56 per cent higher; and wages have 
risen 15 per cent during the past year. 





Water Meters and Consumption 


One of the most startling results of metering that 
has come to our notice is reported from Chicago. An 
extract from the report of the Department of Public 
Works of that city, published on another page of 
this issue, shows a reduction of more than eighty 
per cent in per capita consumption within a few 
months after beginning a general introduction of 
meters in one of the districts of the city. The report 
states that this “is entirely due to the installation of 
meters.” 
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Engineers in Public Service and Private 
Practice 


Many of the engineers in the various depart- 
ments of public service are habitually engaging 
in private engineering work, and a feeling has 
been growing among engineers in private prac- 

_ tice that this is unfair and unethical. It has, in 
fact, developed to the point where the Ameri- 
can Association of Engineers has thought it 
necessary to take official notice of the condition 
and appoint a committee to look into the matter. 
This committee, of which Wm. Artingstall of 
Chicago is chairman, has sent a questionnaire to 
about 400 engineers in public service and others 
in private practice, asking the former for facts 
as to their employment and both for opinions as 
to whether the former should be prohibited from 
such competition. 

Among the questions asked of private prac- 
titioners are whether private work of the “Pub- 
lic Engineer” should be prohibited, or restricted, 
or limited to consultation for other public bod- 
ies, or to straight consultation (without any 
office force); and whether his salary permits his 
giving up private practice. 

The engineers in public service are asked their 
opinions on practically the same points, and also 
whether part or all of fees received should be 
turned over to the public departments from 
which they receive their salaries. The public 
engineers addressed include those employed by 
cities, counties, states, highway departments, 
etc., and they are asked in addition to tell (under 
pledge of secrecy) their salaries, whether they 
are expected to perform other public work aside 
from their regular duties and whether they re- 
ceive additional compensation therefor, whether 
they engage in private practice with or without 
a private office or organization, and whether they 
must obtain permission for this; also whether 
there are any local regulations, laws or customs 
covering these points, and whether the one an- 
swering considers his official salary “commen- 
surate with the duties required,” and whether he 
would abandon private practice if the salary 
were adequate. 

The returns from this questionnaire will at 
least be of interest, and will possibly furnish the 
argument for an effort by the society to secure 
legislation on the subject by city, county and 
state governments. 





Engineering Employment for 1923 


The Employment Department of the American 
Association of Engineers, in its review of the year 
1922, reported that employment for engineers im- 
proved steadily throughout the year, except for the 
customary dullness due to the usual year-end pause 
in engineering work. 

It reports that there is every indication of a short- 
age of technical men during the early part of 1923. 
There is much demand for designers. It anticipates 
especially a demand for specialists on construction, 
particularly on buildings and hydro-electric and 
drainage projects ; also a fair demand in the highway 
field. Little demand is anticipated for railroad engi- 





neers, and the same is true of the electrical field. 

Salaries increased from ten to twenty per cent 
during 1922, although in some cases they were re- 
duced. Last year graduates in engineering received 
an average of $125 per month. 





Tennessee State Highway Department 
Reorganization 


Under a re-organization bill recently intro- 
duced and passed by both houses of the Tennes- 
see Legislature, the State Highway Department 
is to be known as Department of Public Roads 
and Buildings, to be headed by a commissioner 
and its chief engineer. This bill came into effect 
February 1, abolishing the old order of having 
three commissioners, representatives of the three 
divisions of the State and of both political fac- 
tions. Under the present law one commissioner, 
appointed by the Governor, will head the or- 
ganization, receiving remuneration of $5,000 per 
year, and holding the title of Commissioner of 
Engineering. The chief engineer’s salary re- 
mains $6,000 annually, the same as under the old 
law. J. G. Creveling, Jr., county highway en- 
gineer of Davidson County, has been appointed 
by Governor Peay for this position, taking office 
February 1. 

It is possible that legislation affecting highway 
revenues will be enacted during the present 
Legislature. Governor Peay in his inaugural 
message recommended a tax on gasoline sales of 
two cents per gallon and removing the present 
highway levy on general taxation. 





New State Highway Commission for 
New Jersey 


One of the first acts of Governor Silzer of New 
Jersey, early this year, was to remove the State 
Highway Commission of seven and recommend 
a commission of three men. The State Legisla- 
ture on February 13 passed a bill providing for 
a bi-partisan commission of four which, although 
he did not approve of (because of the disadvan- 
tages of bi-partisan boards, including probability 
of a deadiock, proved by past history) he at 
once signed and sent to the Legislature nomina- 
tions to the board as follows: General Hugh 
L. Scott, Percy Hamilton Stewart, Walter Kidde 
and Abraham Jelin. The. nominations will be 
considered for confirmation on February 19. 
Each member receives $7,500 a year. The com- 
mission will appoint a State highway engineer to 
succeed Thomas J. Wasser. 

Bills are pending in the State Senate providing 
for open specifications in building State high- 
ways. 





North Carolina’s Road Law 


Early in February the State Legislature of 
North Carolina passed a bill providing for a 
$15,000,000 bond issue to continue the highway 
construction program begun with the $50,000,000 
authorized in 1921. The bill also raises the tax 
on motor fuel oil from one cent to three cents per 


gallon. 
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Trenton Sewage Disposal 





Comparison of various systems of treat- 

ment by Geo. A. Johnson results in 

recommendation of the direct oxidation 

process. Figures from the test of the 
Allentown plant. 





The report of George A. Johnson on Sewage Dis- 
posal for the city of Trenton, New Jersey, has just 
been made public. It is a very complete discussion 
of the subject, giving in full detail the data secured 
by the investigations as well as his conclusions and 
recommendations. 

Sometime before the war the State Department 
of Health of New Jersey directed the city of Tren- 
ton to build a sewage disposal plant and plans were 
prepared by Hering and Gregory in 1911 and ap- 
proved by the department, but no further steps had 
been taken when the war stopped all work of this 
kind. In April, 1921, the State Department of 
Health refused to permit the city to make any more 
sewer extensions until the matter of sewage treat- 
ment had been attended to and in March, 1922, the 
Court of Chancery issued a mandatory injunction di- 
recting the city to adopt plans approved by the de- 
partment within six months and to stop emptying 
raw sewage into the Delaware river within eighteen 
months. As a result of this, the city on June 23rd 
employed Mr. Johnson to investigate the subject 
and make a report not later than September 23rd. 
The report was made recommending the construc- 
tion of a “direct oxidation” plant, was accepted and 
Mr. Johnson was directed to prepare detail plans; 
which plans have been presented to the State Depart- 
ment of Health and its engineer has recommended 
that a permit for construction of the plant be given. 

The report gives in detail figures of past popula- 
tion and anticipated population, records of temper- 
ature, of sewage flow, of river flow, etc. The sew- 
age flow was obtained at first by automatically rec- 
ording the height of sewage in a manhole near the 
outlet of the main sewer, the height being deter- 
mined by a float in a stilling box; subsequent to 
which the flow was measured by a current meter. 

The city is sewered on the combined plan over 
about 20% of its area and the separate plan over 
the remaining 80%. In making the estimates, a 
plant capacity was provided to allow for 5,000,000 
gallons of storm water in addition to the dry 
weather flow before the storm. water would over- 
‘low through outlets into the river; this being about 
20% of the estimated dry weather flow in 1923, or 
'% of that in 1950. 

“The sewage of Trenton requires treatment that 
the waters of the Delaware river may be constantly 
maintained in attractive and inoffensive condition ; 
and that the health and well-being of the popula- 
tion resident in communities and scattered along its 
banks below Trenton may be properly conserved. 
‘rior removal of the grosser solid matters, and the 
more complete dispersion of the partially clarified 
sewage through the flowing body of water in the 
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river, might keep the river water attractive and odor- 
less for most of the time, but such procedure would 
not satisfy the State Department of Health nor ful- 
fil the obvious duty of the City of Trenton to its 
neighbors downstream.” 

The city had purchased before the war 60 acres 
of land on the river front and just below the main 
sewer outlet, which Mr. Johnson found to be the 
best obtainable for a sewage treatment plant. How- 
ever, it is so situated as to surroundings that it will 
be necessary to minimize nuisance. The main out- 
let is necessarily so low that pumping will be re- 
quired wherever the treatment plan be located or 
whatever its nature. 

In his discussion of the treatment plan to be 
adopted, Mr. Johnson described the various proc- 
esses in common use, and stated that all of these 
excepting activated sludge and the direct oxidation 
process “periodically fail to give results consistent 
with the desires and intent of the designers and op- 
erators. . . They also show reduced efficiencies in 
cold weather, and are very liable to yield unsatis- 
factory effluents, at least for short periods, at other 
times. And they all, without exception, create a 
nuisance in the neighborhood wherein they are lo- 
cated.” The unreliability he attributes chiefly to the 
fact that they are dependent upon “the capricious 
activities of various forms of bacterial life.” 


Of all the recognized methods of sewage treaiment but 
three are- worthy of serious consideration in connection 
with the Trenton problem. One of these, the Imhoff tank- 
sprinkling filter system is barred from consideration be- 
cause it is a local nuisance breeder, hence its utilizalion 
would invite trouble from nearby property owners. Fur- 
thermore, its first cost would be prohibitively high. 

The Activated Sludge process is suitable for the treat- 
ment of the sewage of Trenton, but it produces larger vol- 
umes of sludge than any other type of sewage treatment, 
and this sludge is not only difficult and expensive to de- 
water and handle, but is putrescible to a far greater degree 
than the sludge of other practical processes of sewage treat- 
ment. It is a difficult process to manage so as to secure 
uniformly satisfactory results, but does produce, and with 
little or no nuisance, a very high-grade effluent. The 
sludge problem, however, remains unsolved at this date. 

The Direct Oxidation process is just now receiving the 
recognition it deserves. You now have before you in Chap- 
ter XI the results of my tests on this system, made at 
Allentown last July and August. Furthermore, the result 
of the investigation of the Phillipsburg installation, re- 
cently made by the State Department of Health of New 
Jersey, have just been made available to you. 

With the adoption of the Direct Oxidation process the 
following chief advantages will be gained: 

1. A definite and permanent purification of the sewage 
of the City of Trenton to a degree where no valid objec- 
tion to the discharge of the effluent into the Delaware river 
can ever be made by any of the riparian owners below. 

2. Positive and permanently inoffensive disposal of the 
sludge produced, first, by constructing dykes about the plant 
and filling ground, and, later, disposition of the sludge 
for agricultural purposes. 

3. An installation attractive to the eye in every depart- 
ment and bearing no resemblance whatever to a sewage 
treatment plant, such as the public commonly visualize in 
works of this character. 

4. Complete freedom from odors and flies anywhere about 
the plant. 

5. Lowest first cost of construction and at least equally 
low total cost of treatment as compared with other methods 
of sewage treatment which are less easily managed, less 
reliable, and which are certain nuisance breeders in some 
particular and in variable degree. 

Specifically stated, the comparative cost of sewage treat- 
ment at Trenton by the only three processes deserving of 
serious consideration in these premises is as follows: 
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Comparative Cost of Sewage Treatment 
Based on the treatment of an average daily sewage flow 
of 30,000,000 gallons. Plants are complete in all depart- 
ments and include everything from the connections with 
existing outfall sewer to the new effluent discharge line 
into the Delaware river. 





Imhoff Tanks Activated Direct 
and Sprink- Sludge Oxidation 
Item ling Filters Process Process 
Total first cost...... $1,983,000 $1,475,000 $1,063,000 
Per Annum 
Capital charges at 7% 
gt ae 148,725 110,625 79,715 
Labor,- power, main- 
tenance and = sup- 
MEME i ipinaaipaigsene 56,450 115,250 125,901 
Total Annual Cost.. $205,175 $225,875 $205,625 


In his comparison of the sludges produced by the 
various methods, he gives the following figures: 
Plain sedimentation 4.5 cubic yards per million gal- 
lons with 90% moisture; septic tank, 4.0 cubic yards 
with 85% moisture; Imhoff tanks, 3.0 cubic yards 
with 83% moisture; activated sludge 50 cubic yards 
with 98% moisture; chemical precipitation 25 cubic 
yards with 88% moisture; and direct oxidation 25 
cubic yards with 94% moisture. Activated sludge is 
by far the largest in amount and putrifies rapidly, 
while experience has shown that that from the direct 
oxidation process remains stable indefinitely. ; 

The plant is located on low land which is flooded 
during high water and it is desirable to surround 
it with a levee, and sludge which remains stable can 
be used to advantage in constructing this; the plant 
meantime being protected by embankments surround- 
ing and in contact with the several structures. 

Whatever type of plant be employed, it would be 
necessary to employ coarse screens, grit chambers, 
fine screens and a pumping plant, For completing 
the treatment, Mr. Johnson considered Imhoff tanks 
with sprinkling filters, activated sludge, and direct 
oxidation. With the Imhoff tanks, sludge beds 
would be provided. With the activated sludge plant, 
thickeners would be used and land drying, and the 
same for direct oxidation. He estimated the cost 
of the screens, grit chambers, pumping plant, and 
necessary sewer connection and outlet, at $400,000. 
An Imhoff and sprinkling filter plant at $1,583,000; 
an activated sludge plart at $1,075,000 and a direct 
oxidation plant at $663,000. 

On the basis of the cost figures shown above, and 
believing that the direct oxidation process produces 
a more stable sludge and can be operated without 
creating any nuisance, he recommended this for 
Trenton. In connection with the discussion of this 
he referred-at length to the test made last year of 
the Allentown plant. In making this test the plant 
was operated not only in the normal way, but also 
using electricity alone without lime, using lime alone 
without electricity, and applying 2/3 of the lime 
ahead of the electrolizer, and a fifth plan of apply- 
ing 1/3 of the lime ahead of the electrolizer. The 
average amount of lime used under the normal 
method of operation was 1,500 pounds per million 
gallons, when operating with lime alone the amount 
averaged 1525 pounds; when 2/3 was applied ahead 
of the electrolizer the amount averaged 2070 pounds 
and when 1/3 was applied it averaged 1706. The 
last two methods used are known as split dose D & E 
respectively. The accompanying table shows the 
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average percentages of removal by the five methods 


of operation. 
Average Percentage Removal of Principal Constituents of 
Allentown Sewage by Different Methods of Operation, 
— Normal 


Elec. Lime plit Split 

Constituents Alone Alone Normal Da(D) Dose(E) 
Suspended matter 

. | Ripe 37.0 10.0 45.2 20.6 12.1 

MEE, dx iuadows +8.3 106 540 25.0 4.0 
Oxygen consumed.... 6.7 24.0 45.3 40.0 40. 
Organic nitrogen 

iy 14.5 17.5 447 45.7 313 

ee +8.3 34.4 34.0 27.6 52.6 
Free ammonia ...... 0 37.5 40.0 29.0 52.0 
Total bacteria (379°C) 310 946 90 93.0 940 
a a 0 956 99.99 970 93.0 





+means increase. 

Commenting briefly on the above results it is to be stated 
that no marked deviation from the average was found in 
the individual results, and when the electrolyzers were oper- 
ated at full capacity the results were as satisfactory as when 
the rate of treatment was considerably lower. The results 
herein recorded, therefore, may safely be taken as equally 
representative of the efficiency of the process under full 


rated load. 
(Continued on page 71) 





Replacing Trenches 
in Streets 


Requirements of cities concerning cuts 
made in city streets and the backfilling 
and repaving of them. 








A large number of cities have filled out our 
questionnaire concerning their procedure in con- 
nection with the opening of streets by private 
individuals or corporations for the purpose of 
laying pipes, making repairs, etc., and, especially, 
the replacing of the excavated material and 
pavement. At the time of making this summary 
440 cities have reported, although more are com- 
ing in daily and will be added to the tabulation. 
These 440, however, are found in all but four of 
the states of the Union and it is believed that 
they represent the general practice of the coun- 
try 

We find that of these 440 cities, by far the 
largest number require the backfilling of the 
trenches to be done by the plumbers, contractors 
or others acting for private parties who made 
the street opening. However, 72 cities perform 
their own backfilling with their own employees, 
10 additional ones do so wherever the street is 
paved, 4 do so except where the cut was made by 
a public utility company, and 7 others do the 
backfilling in some cases (conditions not stated) 
and allow private parties to do so in others. 

In replacing the pavement, however, we find 
an unexpectedly large number of cities perform- 
ing this work themselves. Of the 440, 276 report 
that all pavements are replaced by the city, either 
by their own forces or, in a few cases, by paving 
contractors under contract with the city. In 5 
cities the public utilities only are permitted to 
repave over cuts made by them, presumably be- 
cause they have men in their employ experienced 
in this work. Four of the cities replace with 
their own forces a certain kind or kinds of pave- 
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ment, allowing other kinds to be replaced by pri- 


vate individuals ; while in 11 other cases the city 


sometimes does this work itself and sometimes 
permits others to do it under conditions not 
stated. 

Five cities make no charge for the work done 
in replacing the pavement, but all the others 
make charges by various systems. Fifty-eight 
cities have regular schedules, most of them regu- 
lating the charge by the kind of pavement re- 
placed as well as by the area. The great major- 
ity, however, charge the actual full cost of 
performing the job in question, including both 
labor and materials. The cost alone is charged 
by 171 cities, but a number of others charge the 
cost plus a certain percentage, this percentage 
being 5 per cent. in three cases,.10 per cent in 
sixteen cases, 12 per cent. in one case, 15 per 
cent. in one case, 20 per cent. in five cases and 25 
per cent. in one case, while two charge the cost 
plus $5.00 and one the cost plus $2.00. 

Where the backfilling is done by the parties by 
whom the opening in the street is made, an un- 
desirably large number report no regulation of 
the manner in which the backfilling is done. It 
is probable, however, that in some cases where 
this report was made, the city engineer or other 
official can require the work to be done to his 
satisfaction, forty-four cities reporting that the 
filling must be done to the satisfaction of the 
city engineer, street superintendent or some 
other city official. Seven have as the chief re- 
quirement that all the dirt that was excavated 
shall be put back into the trench. Eighteen re- 
quire that the street be returned to a condition 
equal to that in which it was found. Most engi- 
neers will recognize that this is impracticable in 
the majority of cases, and two cities recognize 
this by requiring that it be returned to as nearly 
as possible the original condition. It is interest- 
ing to learn that fifteen cities require that, 
where the streets are paved, the material ex- 
cavated be removed and the trench be filled with 
sand or gravel, this sand or gravel being thor- 
oughly compacted either by ramming or, in a 
number of cities, by saturating with water. 

The majority of cities, however, have regula- 
tions for the compacting of the backfilling, some 
as parts of the ordinance and some as regulations 
of the department of public works, city engi- 
neer, etc. Quite a number require tamping in 
layers of specified thickness, this varying from 
a minimum of four inches to a maximum of 
twelve inches, six inches being the most com- 
mon thickness specified. Quite a number re- 
quire that on paved streets the pavement itself 
be cut back a distance from the side of the 
trench varying from six inches to a foot in the 
different cities, thus affording a shoulder of 
solid earth to support the new concrete base, 
which concrete base in some cities is reinforced 
aud in a few is made thicker than the base under 
the rest of the pavement. 

As a whole, the reports show that a very grati- 
fying amount of attention has been paid to this 
important subject by the various cities, while 
several state that the problem is receiving atten- 
tion and improvements in the regulations are 
under consideration. 
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Concrete Pavement 
Reinforcement 





Kind and weight of reinforcement used 
by each of one hundred cities in con- 
structing concrete pavements. 





The following information concerning the use 
of reinforcement in concrete pavements has been 
furnished to us by the several cities named. 
This information in general applies to the con- 
crete pavement which is to be laid during 1923. 
Unless otherwise stated the weights are per hun- 
dred square feet. 

Fort Collins, Col., will use 4-inch by 8-inch 
mesh. New Britain, Conn., will use 34-lb. fabric. 
Americus, Ga., has been using 4.7-lb. fabric per 
square yard. ; 

Benton, IIl., will use 33 to 36-lbs. Canton, IIl.. 
will use fabrics of standard weight. East Moline, 
Ill., uses National Steel Fabric Company 43.6- 
Ibs. Edwardsville, Ill., uses 32-lb. fabric on some 
work and 62-lb. on other. LaGrange, IIl., uses 
40-lb. fabric. Mattoon, IIl., 40-lb. mesh. Mon- 
mouth, IIl., 51-lb. fabric. Naperville, Ill., 36-Ib. 
fabric. Ottawa, Ill., 36-lb. wire mesh. Pana, 
Ill., 40-Ilb. fabric. Riverside, Il!., American Steel 
Wire Company 35-lb. mesh. Waukegan, IIl., 35- 
lb. fabric. 

Boonville, Ind., 30-lb. Fort Wayne, Ind., 40- 
Ib. Gary, Ind., 34-lb. fabric. Huntington, Ind., 
40-lb. fabric. Winchester, Ind., fabric and bars, 
about 50 Ibs. 

Clinton, Ia., %-inch square bars spaced 6 feet 
each way. Decorah, Ia., 30 to 40-lb. bars now 
used, mesh used previously. Ottumwa, Ia., %- 
inch bars, 75 Ibs. 

Corbin, Ky., 35-lb. fabric. Lexington, Ky., 
40-lb. fabric. Paducah, Ky., 34-inch round bars 
30 inches from the edge and from the center line. 
Bangor, Me., %-inch deformed bars 85 lbs. 

Brockton, Mass., bars -94 lbs. Greenfield, 
Mass., bars 80 lbs. Pittsfield, Mass., bars 27 lbs. 
Worcester, Mass., bars 75 lbs. 

Grand Rapids, Mich., 25-lb. fabric. Pontiac, 
Mich., 65-lb. fabric. Duluth, Minn., 32-lb. mesh. 
Mankato, Minn., 40 Ibs. South St. Paul, Minn., 
60-lb. fabric in 10-inch concrete pavement. 
Brookfield, Mo., 40-lb. fabric. Hannibal, Mo., 
45-lb. fabric for 30-foot width or over, 25-lb. for 
less width. St. Louis, Mo., 40 lbs. Butte, Mont., 
bars 51 lbs. Fremont, Neb., 32-lb. fabric. 

Cape May, N. J., 40-lb. fabric. Millville, N. J., 
58-lb. fabric. Phillipsburg, N. J., 65-Ib. fabric. 

Amsterdam, N. Y., 28-lb. fabric. Cohoes, N. Y., 
40-lb. Gloversville, N. Y., bars 50 to 85-lb., de- 
pending on subsoil. Herkimer, N. Y., 71 Ibs. 
Lackawanna, N. Y., will use bars, weight not de- 
termined. Little Falls, N. Y., two layers of fab- 
ric each 40 lbs. Lockport, N. Y., mesh 41 lbs., 
bars 83 lbs. Massena, N. Y., 65 lbs. mesh. Olean, 
N. Y., 75 Ibs. Schenectady, N. Y., 60-lb. to 100- 
lb. bars. Greensboro, N. C., fabric. Fargo, N. D., 
40-lb. fabric. 




















60 PUBLIC 


Grand Forks, N. D., %-inch round bars along 
edges of blocks and 30-lb. fabric for 20-foot pave- 
ment and 40-lb. fabric for over 20 feet. Wahpe- 
ton, N. D., %-inch transverse bars spaced 18 
inches centers. 

Bellaire, O., 56-lb. fabric. Bucyrus, O., 56-lb. 
fabric. Cincinnati, O., 28-lb. fabric. Dayton, O., 
28-lb. fabric. East Youngstown, O., 56-lb. fab- 
ric. Ironton, O., 28-lb. fabric. Marion, O., 50-lb. 
fabric. Ravenna, O., 34-lb. fabric. ‘Struthers, O., 
56-lb. fabric. Wooster, O., 56-lb. fabric. Musko- 
gee, Okla., bars along edges and slab dowels. 

Allentown, Pa., 54-lb. mesh and 25-lb. mesh. 
Bangor, Pa., 56-lb. fabric, bars at all joints. 
Blairsville, Pa., 28-lb. fabric. Catasauqua, Pa., 
27-lb. fabric. Clairton, Pa., 65-lb. fabric. College 
Hill, Pa., 32-lb. fabric. Easton, Pa., 56-lb. fabric. 
Hazleton, Pa., 50-lb. fabric. Lebanon, Pa., 33-lb. 


fabric. Monongahela, Pa., 56-lb. Munhall, Pa., 
48-lb. Sayre, Pa., 65-lb. Tyrone, Pa., 65-lb. 
fabric. 


San Benito, Tex., 20-lb. bars. Salt Lake, Utah, 
45 to 50-lb. fabric. Barre, Vt., 30-lb. fabric. Ben- 
nington, Vt., fabric. Rutland, Vt., 2214-lb. bars. 
Clarksburg, W. Va., 56-lb. fabric. Manitowoc, 
Wis., 33 and 48-lb. fabric. Ripon, Wis., 55-lb. 
Stevens Point, Wis., 28-lb. fabric. Wisconsin 
Rapids, Wis., 40-lb fabric. Casper, Wyo., 28-lb. 


fabric. 





Bonds and Deposits for Trenching 
Permits 





Practices of the various cities in requiring 

guarantees that trenches and pavements 

excavated by private parties will be prop- 
erly replaced and maintained. 





Most and possibly all cities and boroughs re- 
quire that a contractor, plumber or other party 
wishing to dig a trench or make any other open- 
ing in a street surface shall obtain a permit for 
doing so from the proper authorities. Ordinarily 
there is a charge of from $1.00 to $5.00 per 
permit. In addition to this, some cities require 
that a bond or deposit be furnished to cover any 
cost to which the city may be put in replacing the 
pavement, where such replacing is done by city 
forces; or to insure that the parties opening the 
trench will conform to the ordinances and regula- 
tions of the municipal department having juris- 
diction. ~ Reports on this subject have been made 
to us by a number of cities, which reports are 
assembled briefly in the following paragraph: 

New Britain, Connecticut, requires the con- 
tractor to furnish bond. Waukegan, Illinois, re- 
quires the contractor to deposit with the city the 
amount which the city engineer estimates will 
cover the cost to the city of replacing the trench 
and the pavement. In Marion, Indiana, con- 
tractors and plumbers who do work of this kind 
are placed under a bond which we presume is 
supposed to be adequate to cover all the work 
that they may do. Richmond, Indiana, requires 
a deposit to be made before a permit is granted 
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sufficient to cover cost to city of backfilling and 
paving plus 12 per cent. In Shelbyville, Indiana, 
the contractor gives a bond to replace the street 
in first-class condition, and this is the practice in 
Winchester, Indiana, also. In Creston, Iowa, the 
contractor deposits the estimated cost of back- 
filling and repaving by the city before the permit 
is issued, and this is the practice in Waterloo, 
Iowa, also. In Independence, Kansas, the con- 
tractor is required to give bond to keep the re- 
stored excavations in repair. In Salina, Kansas, 
contractor gives cash bond to refill trenches and 
replace pavement satisfactory to the city en- 
gineer. Corbin, Kentucky, requires a bond, and 
Paducah, Kentucky, a bond or a cash deposit to 
assure his reimbursing the city for cost of back- 
filling and repaving trench, and in addition re- 
quires an indemnity bond to protect the city 
against lawsuits or accidents. Faribault, Minne- 
sota, requires a bond conditional on replacing the 
street in its original condition, which the en- 
gineer reports is difficult to enforce and does not 
secure satisfactory work. Contractor’s bond is 
required by Mankato, Minnesota, and Brookfield 
and Excelsior Springs, Missouri, to replace the 
pavement in good condition. In Billings, Mon- 
tana, a surety bond is required. In Laconia, New 
Hampshire, a deposit is required. In Camden, 
New Jersey, a deposit is required of $10 on old 
6-inch asphalt streets and $20 on new 8-inch 
asphalt streets, in addition to which the plumber 
is under an annual bond of $500; moreover, the 
department refuses new permits to plumbers 
flagrantly derelict. In Freehold, New Jersey, a 
$10 deposit is required. In Roselle Park, New 
Jersey, the cost of laying new pavement is col- 
lected when the permit is issued. In Amsterdam, 
New York, a deposit or bond is required, amount 
of deposit returned being based on cost of replac- 
ing pavement and.condition of trench after six 
months. Lockport, New York, requires a bond 
to be filed. In Manhattan Borough, New York, 
public service corporations restore the pavements, 
but a deposit equal to the estimated cost of re- 
storing pavement is held for six months and use‘! 
to repair any settlement during that time. In 
Elyria, Ohio, a deposit must be made when per- 
mit is granted covering cost to city of repavine 
plus 15 per cent. Lakewood, Ohio, requires de- 
posit in advance to cover cost to city of repav- 
ing. Lancaster, Ohio, requires cash deposit of 
$10, held for six months. In Wooster, Ohio, the 
contractor refills and repaves, but makes deposit 
to guarantee proper work. In Butler, Pennsy!- 
vania, a bond is required of $2 per foot of trench. 
In Chambersburg, Pennsylvania, a deposit is re- 
quired and the cost of repaving by borough de- 
ducted from it. In Clairton, Pennsylvania, bond 
or deposit is required. In Greensburg, Pennsy!- 
vania, a $50 deposit is required. In Cranston, 
Rhode Island, contractor must pay city, on ob- 
taining permit, stated amount for replacing pave- 
ment. Dallas, Texas, and Bluefield, West Vir- 
ginia, require deposit to cover cost to city of re- 
placing pavement. Tomahawk, Wisconsin, ‘re- 
quires bond to cover returning trench to “orig! 
nal condition.” 
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Municipal Paving in Massena 





Village did thirty-eight thousand dollars of force account paving for about a 
thousand dollars below the low bid, using municipal plant costing about four 
thousand dollars and hiring teams and some equipment. 





During the summer of 1922 the village of Mas- 
sena, N. Y., paved three streets totaling 4,408 
feet in length, together with side curb, with 
municipally hired labor and municipal appara- 


tus, the following information concerning which 


has been furnished by W. E. Timmerman, vil- 
lage engineer: 

Before the village decided to do this work 
itself, it advertised for bids, but after receiving 
bids decided to do the work itself. Work was 
started on July 12th and completed Oct. 17th. 
The work would have been completed about 
Sept. 30th had not the last shipment of cement 
been delayed nearly two weeks by conditions of 
freight traffic. One of the advantages of local 
construction was that 60 per cent. of the mate- 
rials and supplies were purchased through local 
dealers and 75 per cent. of the labor cost was 
distributed among men residing in the village. 


The work ‘to be done included grading, in 
connection with which several hundred yards of 
old macadam were removed and gravel placed on 
dirt streets that needed repairs. The paving was 
all concrete, mixed 1:1%:3. The concrete for 
curb was mixed 1:2:4. Reinforcement was used 
in the form of welded steel wire mesh, 65 lbs. 
per 100 sq. ft., and %-inch round corrugated iron 
bars 10 feet long bent to a right angle and placed 
at each cornep of each 33-foot block. Carey 
elastite %4-inch by 6 inches was used for ex- 
pansion joints. The subgrade was crowned, 
thoroughly rolled and compacted with a 10-ton 
roller. The pavement was made uniformly 6 
inches thick and was constructed one-half the 
width of the roadway at a time. The curb was 
made 6 inches by 18 inches with a 2-inch batter 
on the back and was set on a foundation con- 


taining 3-inch porous drain tile with joints pro- 

tected by 3-inch strips of 2-ply tar paper, 

imbedded in 8 inches of cinders, wet and tamped. 
EQUIPMENT AND ORGANIZATION 

The equipment used consisted of a Ford truck, 
steam roller, teams hired at $5 per 8-hour day: 
screen, elevator and bins operated by a 9 hp. 
gasoline engine rented at $1 per working day; 
drag scrapers to haul gravel from bank to hop- 
per; a Rex 10-E paver mixer, steam operated, 
chute discharge, bought second hand. for $1,500; 
and a Sheldon gasoline operated barrel mixer for 
curb concrete, bought new for $147.50. 

Common labor received $2.75 for 8 hours. The 
owner of the gravel pit received 25c per cubic 
yard for gravel measured in place in the pave- 
ment. Cement was bought through local dealers 
at $2.98 per barrel, net. 

The gravel was hauled from the bank into the 
hopper with drag scrapers, which averaged 90 
cubic yards per day. Here it was elevated and 
screened and everything passing through a %- 
inch circular screen was classed as sand, and the 
larger material passing through a 3-inch circu- 
lar screen was used for coarse aggregate. The 
hauling of the aggregate was sublet for 85c per 
cubic yard measured in the truck box, the aver- 
age haul being 234 miles. 

The field party consisted of a transitman, rod- 
man and chainman, the last acting as timekeeper. 
The pit gang consisted of a foreman, a mechanic, 
12 laborers and three teams. The grading gang 
consisted of a foreman, 15 laborers and two 
teams. The curb form gang consisted of a boss 
carpenter, a helper and a laborer. The curb 
concrete gang consisted of one foreman (who 
was also the finisher), and six laborers. The 











ONE HALF OF NORTH MAIN STREET COMPLETED 
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paving concrete gang consisted of a foreman, 
engineer, fireman, mechanic and 18 laborers. 
The Ford truck was served by a chauffeur and 
helper; the steam roller by one operator. 


WORK DONE 


The North Main Street job consisted of pave- 
ment 2,450 feet long and 24 feet wide containing 
three intersections, on which was laid 1,109.8 
cubic yards of concrete pavement and 5,000 lin- 
eal feet of curb. The time required to complete 
this job included 16 days of grading, 23 days on 
curb excavation, 30 days on curb forms, 28 days 
on curb concrete and 19 days on paving. Grad- 
ing began with the entire grading gang on July 
12; on July 16 the curb gang started, and on 
August 1, the paving was started, when all but 
6 of the grading gang were put to work with the 
paver; leaving a reduced grading gang to grade 
the other two streets. 

The Water Street job was 933 feet long, 635 
feet of this being 30 feet wide and the balance 24 
feet wide, with one intersection. It included 
1,837.7 lineal feet of curb and 484.4 cubic yards 
of concrete pavement. Nineteen days were oc- 
cupied in grading, 13 days in curb excavation, 12 
days on curb forms, 12 days on curb concrete and 
8 days on paving. 

The Bridges Avenue job was 1,035 feet long, 
400 feet of which was on a curve around a park. 
It was 24 feet wide and contained five intersec- 
tions. There were 2,010 lineal feet of curb and 
521.7 cubic yards of concrete pavement. Grading 
occupied 19 days, curb excavations 15 days, curb 
forms 14 days, curb concrete 13 days and paving 
12 days. On account of delay in receiving ce- 
ment, the labor force on this street was reduced 
one-half. 
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COSTS 

The itemized cost of the work is shown in 
the accompanying table. Item No. 2 includes 
those given as 4-A, 6 and 7 and also the cleaning 
of the finished pavement and grading alongside 
the curb and sidewalk. The “overhead” includes 
engineering, office, printing, bank interest and 
freight charges. Thé engineer’s estimate before 
receiving bids was $39,352.75. The cost of the 
plant used was $3,741.46, which was estimated 
to have a value at the end of the contract of 
$3,086.05, giving a depreciation of $655.41 to be 
added to the cost given above. Using the unit 
price of the lowest bidder on the work, the cost 
by contract would have amounted to $39,200.43. 


In estimating the cost of the sand and gravel, 
the cost of the screening plant complete for op- 
eration was $762.82; the labor cost, including 
stripping, was $3,791.56, and miscellaneous sup- 
plies, $178.76; giving a total cost of $3,970.32. 
The total output of gravel and sand for the sea- 
son was 3,857.7 cubic yards, giving an average 
cost of. screening of $1.03 per cubic yard. The 
screening yielded an excess of sand amounting 
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METHOD OF PLACING CURB FORMS 


to about 500 cubic yards, which has been put 
into a stock pile for future use. 


COSTS 
No. Item Quantity Unit Cost Total Cost 
2 Earth excavation ...... 1500 CY $3045.57 
4A L. F. 15-in. tile...... 180 
G@ Cate Dbasims «i255. 9 
7 Changing elevation 
i eer 16 
8 C. Y. cement concrete 
pave. 1:14%4:3 mix... 2115.94 4.79 10135.35 
8A Bbls. Portland cement 4021 2.98 11990.58 
8B Expansion joint L.F.. 12148 .08 971.84 
) L.F.6-in. by 18-in. curb 7848 
L.F. 6-in. by 18-in. curb 
POE er 1000 Aver.674 5963.55 
10 Sq. ft. metal reinf.....112265 .03 3367.95 
11 Lbs. misc. iron and 
OOD sd acveeseeedevess 10000 .03 300.00 
Owernead 2... cccccsies 2159.79 
EE sdcseeaversess $37834.63 
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UNIT COSTS 
Per Lineal Foot 
North Main 


Water Bridges 








Curb 

St. St. Ave. 

Tele te 8 cae Sao me 05 05 05 

ge eer ree mer 01 01 01 

oc ob aceete aes cdiees 01 01 01 
CES o.oo ntishewbanwscae's 136 159 141 
MELD Sere ccs ah ok tien .026 .026 .026 
AD ek kc ain Steals «a0 .058 058 058 
SURE ao ckwecdvctsccevens .008 .017 .016 
et as oe sivas 308 343 371 

I onde aevivesvonceces 02 02 02 
$0.626 $0.693 $0.702 











AGGREGATE AND REINFORCEMENT DEPOSITED 
ALONG ROAD 


Per Cubic Yard 
Paving 





CY Oo lake ob ars ee ss 5.348 5.345 
cc xmccortemon ea sins xs 778 778 
ER ge on er ree ree 1.700 1.700 
lee a ic aicn.a gee 1.520 1.520 
8 Aer er 555 555 
I sc cebeacks de dsnsee< 157 .200 
EE, Adndhitibtadvk ovnweonhe .040 .040 
Ford operation ........... 302 302 
SON eh es cccois ws snte ene .200 .200 

$12.120 $12.295 





Motor Taxes in Michigan 


The Michigan Legislature in 1921 appointed a 
joint legislative committee of inquiry into taxa- 
tion which has reported to the 1923 legislature a 
number of findings and recommendations, Among 
these two are of special interest to owners of 
automobiles. The first is “that there should be 
a graduated tax of $25 to $250 on motor trucks 
and buses operating on State highways, and that 
the control of these vehicles should be vested in 
the public utility commission.” The second is 
that “a tax of 1 cent per gallon should be levied 
upon gasoline for the support of public high- 


ways.” 





Federal Aid Roads in 1922 


The Bureau of Public Roads reports that during 
the year 1922, 7,469 miles of road projects were 
completed and 17,978 miles were under construc- 
tion and approximately half completed. Federal aid 
to the amount of $166,911,552 was actually paid out 
to the states. 

Texas had the largest completed mileage for the 
year, 933, while more than 500 miles was completed 
oy each of the states of Arkansas, Georgia, Iowa, 
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COMPLETED PAVEMENT WITH BANKED CURVE 


Minnesota and North Carolina. Texas also received 
the largest payment of federal aid, this amounting 
to $5,915,046, while nearly $2,500,000 more was 
earned. Between $4,000,000 and $5,000,000 was 
paid during the year to each of the states of Illinois. 
Iowa, Ohio and Pennsylvania. 





South Carolina Road Work 

South Carolina during 1922 built 80 miles of 
hard surface roads at an average cost of $24,025 
a mile; also about 500 miles of top-soil or sand- 
clay roads at an average cost of $6,643 per mile. 
The total expenditure for highways and bridges 
was nearly $6,000,000. 

At the first of this year more than $5,000,000 
of construction work had been either contracted 
for or projected. This is entirely independent of 
the road-building program contemplated by the 
proposition to be submitted to the voters of 
raising $50,000,000 by road bonds. 





Virginia’s New Highway Department 

A reorganization of the State Highway Depart- 
ment of Virginia was required by acts of the 1922 
General Assembly, and the reorganization be- 
came operative on January 1, 1923. 

The new department is in charge of five com- 
missioners, selected from the five geographical 
divisions of the State but each representing the 
whole State rather than his division. One mem- 
ber of the commission is to be chairman and 
devote his entire time to the work and will be 
the executive of the commission. 

There will be two principal departments, execu- 
tive and’ engineering, the former having sub-de- 
partments of auditing, purchasing, legal, right 
of way, and statistical and filing. 

Engineers have been appointed by George B. 
Coleman, state highway commissioner of Vir- 
ginia, in his plan for reorganizing the engineer- 
ing branch of the department. The assistant 
engineers will be C. S. Mullen, in charge of con- 
struction; J. J. Forrer, in charge of maintenance ; 
W. R. Glidden, in charge of bridges; A. H. Pet- 
tigrew, in charge of state aid; B. P. Harrison, 
in charge of service; Tazewell Ellett, in charge 
of office; Shreve Clarke, in charge of tests; and 
E. M. Evans, in charge of equipment. 

Eight districts have been laid out, each to be 
in charge of a district engineer, while each dis- 
trict will be sub-divided into five residence dis- 
tricts, each in charge of a resident engineer. The 








district engineers selected are: George T. Lem- 
mon, A. H. Bell, R. P. Ellison, J. C. Albright, C. 
D. Scott, H. T. Ammerman, T. F. Loughborough 
and J. D. Keeler, Jr. 





Pennsylvania Road Bonds 


The Pennsylvania Legislature is considering a 
bill providing for an amendment to the Constitu- 
tion which would enable the commonwealth to 
bond itself for $100,000,000 for road construction 
purposes. This bill has already passed the 1921 
Legislature and if it passes this one will be sub- 
mitted to the people, probably at the election in 
November, 1924, and, if it is approved then, the 
1925 Legislature can pass the enabling legisla- 
tion. The State is already bonded for $50,000,000 
for good roads. 





Resurfacing Assessments in Indiana 


A bill is being considered by the Indiana Legis- 
lature that would transfer a large part of the cost 
of resurfacing streets from the abutting property 
owner, who now pays it, to the taxpayer. The 
bill provides for creating a special fund by a tax 
levy not exceeding 5c. on every $100 of taxable 
valuation. Seventy-five per cent. of all street re- 
pairing and resurfacing would be paid from this 
fund, the other 25 per cent. being charged against 
the owners of the abutting property. 





Tests of Relative Road Wear 


The U. S. Bureau of Public Roads. last year 
prepared, at the Arlington Experiment Station, 
a test road for investigating the relative wear of 
various concrete surfaces and also of bituminous 
mixtures of different qualities. For this purpose 
a circular roadway was built 625 feet in outer 
circumference. A concrete track is on the out- 
side of the circular roadway, while immediately 
adjacent to this and within it is a track paved 
with bituminous surfaces. 

- There are 62 sections of concrete road paved 
with different qualities of concrete. These are 
being subjected to the wear of rubber-tired truck 
wheels. The inner track is composed of 27 sec- 
tions of asphaltic concrete of different mixtures. 
The bituminous pavement will be subjected to 
actual motor truck traffic for the purpose of 
studying the laws governing the stability of 
bituminous mixes. “This investigation has been 
instituted with the idea of rendering bituminous 
roads less likely to wave under traffic.” Before 
beginning the experiments, measurement of the 
profile of the surface was taken with an auto- 
graphic profile device contrived: especially for 
this purpose. The profile measurements will be 
repeated at frequent intervals as the tests pro- 
gress in order to determine the location and 
amount of wear or other deterioration of the sur- 
face. The lack of stability of the bituminous 
pavement will be studied by means of brass plugs 
placed in the surface with their positions ex- 
actly noted. 

In the test of the concrete track a special con- 
trivance is used which rolls on the concrete and 
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is guided by wheels traveling on rails. Two solid 
rubber-tire wheels loaded with 600 lbs. per inch 
width of tire (approximately that of a 5-ton 
truck) will travel over the pavement at a speed 
of 20 miles an hour, the power being transmitted 
as current to a motor on one of the wheels which 
will thus act as the drive wheel of a truck. These 
wheels can be run continuously in a single track, 
or can be moved toward or away from either 
edge, and the weight can be varied. Traveling 
at 20 miles an hour around a circumference of 
625 feet would mean that this pair of wheels 
would pass over each section of pavement 1,350 
times in an eight-hour day. 





State Zoning Enabling Act 


Some time ago an advisory committee on zoning 
was appointed by Secretary Hoover consisting of 
Edward M. Bassett, Irving B. Hiett, John Ihlder, 
Morris Knowles, Nelson P. Lewis, J. Horace Mc- 
Farland, Frederick Law Olmsted and Lawrence 
Veiller. This committee prepared a form for a 
state zoning enabling act which it recommends be 
adopted by the various states, with certain additions 
conforming to the practice of the several states such 
as the title and enacting clause, repeal clause, date of 
taking effect, etc. A revised edition brought up to 
to January, 1923, is ready for distribution by the 
Department of Commerce at Washington. 

The committee recommends that this enabling act 
be adopted in each state, even though it may be 
thought that the powers contained in home rule char- 
ters are sufficient to enable a municipality to under- 
take zoning without any special legislation. Some 
zoning ordinances have been set aside because the 
municipality had not been granted the specific power 
to do that which zoning implies, and the safest pro- 
cedure would seem to be to adopt this enabling act 
in every state. No amendment to the state constitu- 
tion is necessary, as a rule, since zoning is under- 
taken under the police power and is well within the 
powers granted to the legislatures of the various 
states by the state constitutions. 





Improvement District for Sea Waii 


County Engineer A. B. Pimm is working on 
plans for a sea wall along a boulevard extending 
from the city limits of Tampa, Florida, half the 
cost of which will be borne by the county and the 
remaining half by property owners lying within 
an improvement district which it is proposed to 
have created by special legislation. The pro- 
posed legislation provides that assessments be 
made on property holders on a graduated scale 
for a distance of 2,800 feet back from the boule- 
vard along which the sea wall will run. 

Present plans provide for construction of a se: 
wall 120 feet from the property line, there being 
a 10-foot sidewalk adjacent to the property, a 24- 
foot paved highway, a 50-foot parkway for street- 
car tracks, another 24-foot paved highway, and 2 
10-foot sidewalk adjacent to the sea wall. The 
sea wall will be 8 feet high and quite similar to 
one now existing in the city, with lighting stand 
ards at regular intervals. 
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Paving Statistics of Cities 





Information furnished to Public Works by city officials, giving kinds and 
amounts of pavement laid in city streets during 1922, and information relative 


to reinforcement used, practice as to 


replacing cuts made in pavements by 


private parties, payment for paving and repaving, and other details. 





The information concerning paving in city 
streets which we have collected this year, as for 
the past fifteen years, through the kind co-opera- 
tion of city engineers, superintendents of streets 
and other city officials, is so abundant in amount 
that it has been found impracticable to give it 
all in this issue, but readers will find in the fol- 
lowing tables and in the articles on “Pavement 
Reinforcement,” “Bonds and Deposits for 
Trenching Permits” and “Paving Notes” infor- 
mation that will well repay careful reading. The 


balance of the tables will be published in a fol- * 


lowing issue, giving the areas and costs of the 
various kinds of pavements not covered in this 
one. Also, replies to our questionnaire are con- 
tinuing to come in and supplementary statistics 
compiled from these will be published later. 

In the table, “Replacing Trenches,” the ques- 
tions asked were: “Who backfills street trenches, 
city or party who opens them?” “Who replaces 
pavement?” “If city backfills or replaces, what 
charge is made to the parties who did the ex- 
cavating?” “What special regulations have you 
for backfilling trenches?” In tabulating the re- 
plies to the first question, the word “owner” is 
used to designate plumber, contractor or other 
party presumably hired to dig the trench by the 
owner of the property for whom a service is laid 
or the owner of the pipe or other structure for 
which the trench is dug, as distinguished from 
city employes or departments. A summary of 
the information in this table is given elsewhere 
in this issue. 


REPLACING 


For brevity, the word “owner” is used below to designate 


Who Replaces 


Who Backfills Pavement Over 


City. Street Trenches? Trenches? 
Alamaba 
Birmingham Owner City 
Arkansas 
Bearey aricva Owner City 
California 
= 6 Comeee- 223. 3 Owner City 
Gakia@@ .i.5340<. Owner City 
Riverside ....... Owner City 
Santa Plosa....... Owner City 
So. Pasadena..... Owner City 
Pelle 5 cdo Gas Co. its 
trenches, city all Same 
2 others 
Visalia. oA 5 ince Owner City 
Whitties “2etaret.< Owner City 
Colorado 
Denver a Owner City 
Fort Collins...... W. W. City; Same 
other, owner 
Lonz=mont ...... Owner City 
Monte Vista..... Owner <a 
Pu © sspatwweer Owner City 
Connecticut 
Ansonia “ossbiac Owner Owner 
Bridseport ...... Owner City 
Bristo Owner Owner or city 


What Charge Does City 
Make? 


Estimated actual cost 


In the table, “Payment for Repavement,” the 
questions asked were: “What percentage of 
original pavement is paid by abutting property ?” 
“What percentage of repaving is paid by abut- 
ting property?” “Are sand-clay, gravel and ma- 
cadam classed as ‘pavement’ in applying this reg- 
ulation or law?” The chief reason for the last 
question is that in some cities a property owner 
who has paid for a avement in front of his prop- 
erty is not required to pay tor repaving when 
this is worn out, but macadam is not considered 
to be a pavement and a pavement that replaces 
macadam must be paid for by the abutting owner. 

In the tables giving amount and cost of pave- 
ment laid, reference is made to city streets only; 
areas are given in square yards (square feet for 
sidwalks) unless otherwise stated, and costs are 
per square yard (except for sidewalks) or for 
the entire improvement. Foot notes indicate the 
features of the improvement that are covered by 
the cost, these ranging, with all variations, from 
laying a wearing surface on an old base to grad- 
ing, base and top, laying sewers, building catch- 
basins, curbs and sidewalks, with cost of inspec- 
tion, advertising for bids, etc., all combined in 
one figure and divided by the yardage of pave- 
ment laid. 

Some of the information contained on the 
questionnaires returned could not well be given 
in tables or footnotes and much of this has been 
written out in the form of “Paving Notes,” which 
give details of unusual features of paving work. 

(Continued on page 74) 


TRENCHES 


the party opening the trench—corporation, plumber, ete. 


Special Regulations for Backfilling. 


Tamp in 6-in. layers 


ree None 
Actual cost None | 
Cost City Supervision 
Cost plus 10% Dry tamp on paved streets 
Cost Tamp in 4-in. layers, settle with 
water 
$3.15 per sq. yd. Put back all the dirt 


Tiamp carefully, pav’t equal to that 
removed 
Thoroughly puddle 
Flood and tamp 


Cost 
Cost 


Tamp in 6-in. layers, city super- 
vision 
Tamp around structures and puddle 


$5.00 per sq. yd. 
Actual cost 


Puddled, satisfaction of street com’r 
Generally puddle 
Wet and tamp 


By person satisfactory to city engi- 
neer, under inspector if he wishes 


Cost 
Total cost 


Leave as good as found 
























Who Backfills 


City. Street Trenches? 
Connecticut (Continued) 
Greenwich ...... Owner 
SEOPCEOTa 2. cccces Owner 
Middletown ...... Owner 
New Haven ..... Owner 
New Britain...... Owner 
WE 6k ve seve Owner 
New London «ees Owner or city 
Willimantic ..... Owner 
Delaware 
Wilmington ..... Owner 
District of 
Columbia 
Washington ..... Owner 
Florida 
Key West........ Owner 
Tallahasse ...... Owner 
Georgia 
Americus ........ Owner 
La Grange ...... Owner 
Idaho 
| eer Owner 
Pocatello ........ Owner 
Illinois 
Menten .....0- 7 Owner 
PS os csweres Owner 
Carterville ...... Owner 
Centralia. ....coce Owner 
Champaign ...... City 
See Owner 
Chicago Heights.. City 
CN ical on Owner 
Collinsville ..... Owner 
DMNVETIS 6 occ sce City 
WOCAtUr ..ccecse. City 
I ebsiraiy ie iced Owner 
a ree : Owner 
Hast Moline...... Owner 
East St. Louis.... Owner 
Edwardsville .... Owner 
GN Sire iuinedieina Owner 
Granite City .... Pub. Serv. Corp. 
EE + hte eceatebee Owner 
TM GrOnSe. «05:00 City 
Macomb 22.00 Owner 
SE sn aewodedice Owner 
NS er errr City 
Moline ..... pera City 
Naperville ...... Owner 
EE 045.6:3 a%.0 oe City 
ae Owner 
IN op esdusiaaiocgsats Owner 
ee eee Owner 
NE bicsveseee City 
Riverside .......- Owner 
Robingom ........ Owner 
SS eee Owner 
Waukegan ...... City 
a City 
Indiana 
ae Owner 
Boonville ..:..... Owner 
Co ee Owner 
Elwood ..... SPN: Owner 
Fort Wayne...... Owner 
MGW secceccovece e Owner 
Huntington ..... Owner 
aaa City, if paved 
Martinsville ..... Owner 
SN a eee Owner 
POTCIORE 2. ciccece Owner 
menmond ..'..... City 
OS Oe Owner 
Shellyville ..:... Owner 
South Bend...... Owner 
Terre Haute:'..... Owner 
Vincennes ....... Owner 
, ea Owner 
Winchester ...... Owner 
Iowa 
BE nentdibeanwes Owner 
Cedar Rapids .... Owner 
Gheriten ...ccce ° Owner 
OS eae Owner 
PONTO cs escee pe City 


Who Replaces 
Pavement Over 
Trenches? 


wner 


O 
City’s contractor 


] Quer; sheet 
asphalt by pav- 
J ing aor 


ty 
City 


Owner 


City for perma- 
nent pav’t 


City 
City 


City 


City 
Owner 


Owner 
City 


City 
City 


Owner 
City 
Owner 
City 
City 


City 
City 
Owner 
Owner 
City 


City 
Owner 
Owner 
Owner 
Owner 
Owner 
Owner 

Same 

City 


City 


Owner 
Owner 
City 
ony 


brick and ma- 


“City 
| Brteie — 
cadam, owner 


Owner 
Owner 


City 


Village 
Owner 
City 
City 
City 


Owner 
Owner 
Owner 
Owner 
City 


Owner or city 


Owner 
City 
Owner 
Owner 


Owner 
City 
Owner 
Owner 
City 
City 
Owner 
City 


Owner 


City 
Owner 
City 
City 
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What Charge Does City 
ke? 


Ma 


Owner pays contractor 


Cost 


$3 per sq. yd. on macadam 
base, $5 on concrete 


Cost plus 10% 
Actual cost 


Various 
$5 per’ ‘sa. yd. 


Cost 


$3 per sq. yd. 


Actual cost 


$4.75 per sq. 


Voi. 54, No. 2 


Special Regulations for Backfilling. 


Tamp suitable material in 6” layers, 


or puddle 


Approval of ‘street sup’t. 
Rules printed on permit 
None 


Tamp by hand or machine 


Special regulations 


Water tamp 


eereeeeee - 


Puddle 


Puddle in 6-in. layers, tamp 


None 
Satisfactory to street sup’t. 
Well puddled 


yd, oe 
Actual cost of labor and Carefully tamped; slab reinforced 


materials 
Actual ‘cost 


eeeee 


as a beam with 12- in. shoulder on 


solid earth 


Water and tamp in 6” layers 


Backfill with sand 


None 
Ordinance regulations 


Tamp in 4-in. layers; puddle if 


sandy soil 


City forces, direction of street sup’t 


Good condition as before 


Satisfy city eng’r and street com’r 
Tamp or flood under city inspector 


eeeeeeeeee 


None 


prick $4. 50° per sq. yd.. Tamping, flooding | and shoulders 


0 min.; asphalt, $5 
6 yds. or less; Rh 


oe reese 


Actual cost 
Exact cost 


oereee 


Tamp in 6-in. layers, cover with 
8-in. concrete slab 3 ft. wider and 
longer than excavation. 


None 
None 
None 


Settle about 3 mos. before paving 


Flushing and tamping 
Tamped 


Tamp in 6-in. layers, flood where 


soil permits 


Tamp and flush 


Filled with gravel, flooded, com- 


pacted 


Dirt streets, $3 per sq. Tamp in thin layer; for pavement, 


yd.; paved, $5 


eeeeee 


Cost 


ost 


Actual cost plus 12% 


‘Cost’ 


$5 per sq. yd. 


Total cost 


Actual cost 


eeeee 


6-in, reinforced concrete base 


Puddle and tamp 
Under city supervision 


Under pavements, sand backfill 
Use all sand under pavements 


Under city supervision 
Non e—very ‘ ‘unsatisfactory 
Tamp in 6-in. layers 
None 
Tamp in layers 


Contractors and SrnEE Dore bonded 


Supervision of city eng’r and street 


comr 
Supervision city eng’r 


Supervision of city eng’r 


Replace in first class condition 


Tamp 
Must be flushed 
Dirt tamped, water added 


Tamp and flush. Cut only between 
May and Nov., except emergency 


Fill with sand under pavements, 


flush elsewhere 
Tamp A flush 


Flushed if sandy, ‘taseped if clay 


“Cost 
Estimated cost of filling Tamp in 4-in layers; 1:8 cinder 


and paving 


concrete in tunnels 
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ae Pers. dinate SOE 


City. 


Iowa (Continued) 


Decorah 


agle Grove 
Emmetsburg 
Fort Dodge 


Glenwood 
Beene 266% 


Muscatine .... 
Oskaloosa .... 


Ottumwa ...... 


Sioux City..... 


Spencer 


WSO csccsese 


Kansas: 


ASGRIGOR .cccces 


Fepruary, 1923 


Chanute ..cccooes 


Columbus 
Fort Scott... 


Independence .... 


McPhersecn 


PRED 666s ecewss 
ee 
Wee seesvas 


Kentucky: 
Ashland ..... 
Corbin 


Lexington ..... 
| Tg eee 
Padwucosh .....- 


Richmond 
Maine; 


AUSUBER ...ccce 
SGMAGOP ..cccee 


Gardiner ..cces ° 


Lewiston 
Portland ... 


Rockland .... 
Maryland: 


Hagerstown ... 


Salisbury 


Massachusetts: 


Athol 
Attleboro 


Brockton ...... 


eee 


Brookline ........ 


Easthampton 
Fitchburg .. 


Greenfield ....... 
es 
BOWE .cicece 


New Bedford ..... 


North Adams... 
Peabody'....... 


Pittsfield .... 
Rockland . 


Ki” ae 


Webster . 


Worcester ....... 


Michigan: 


Ann Arbor..... 
Benton Harbor. 


Cadillac 
Detroit 


Muskegon! ..... 
Muskegon =o. 


Nezaunee 
Niles 


Saginaw ....... 


Sault Ste. Marte.. 


eee eee eee 


eeeeeee 
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Who Replaces 


Who Backfills Pavement Over 


Street Trenches? Trenches? 
Owner Owner 
Owner City 
Owner City 
Owner City 

City Owner 
City, if paved City 
City, if paved City 

Owner Owner 
Owner Owner 
Owner City 
Owner Owner 
City City 
City City 
Owner issn 
Owner “City 
City City 
Owner Owner 
Owner City 
Owner Owner 
Owner Owner 
Owner City 
Owner City 
Owner Owner 
Owner City 
Owner Owner 
City City 
Owner Owner 
Owner Owner 
Owner City 
Owner Owner 
Owner City 
Owner City 
Owner City 
Owner City 
Owner City 
Owner Owner 
Owner City 
Owner City 
Owner Town 
Town Town 
Owner City 

Owner or city Same 

Town or Gas Co. Town 
Owner Owner: city stone 

block 

Owner Gas & Tel. Cos., 

others by city 
Owner City 
Owner City 
Owner City 
Town Town 
Owner City 
Owner City 
Owner City 
Owner City 
Owner City 
Owner éhaowe 

Pub. utilities: City 

city for others 
Owner City 
Owner City 
City City 

Owner City 
City Citv 
City City 
Owner City 
Citv City 
Owner Owner 
City City 
Owner  — ———— «seseee 
City City 
Owner Owner 
City Owner 
Owner City 
Owner City 
City City 
Owner City 


$5 per sq. 


1%” sheet asph., 
7 cover, 
wood block, $7; 
brick on macadam base, 
Back- 
5 per cu, yd. 


brick or 


filling, $1.2 
$3.60 to $6.30 


$5 to $7 


eeretee 


Total cost 


Cost 
Exact cost 
Exact cost 


yd. of 
tenance 


eeeeee 


asph. 


concrete, $4. 


Actual cost 
pavement) 
Actual cost 


eeeeee 


Actual “cost 


eeeeee 


Co 


Actual cost~ 
Cost plus 10% 


Cost 


Cost plus 5% 


Actual cost 


Cost 


Actual cost 
Total cost 
Actual cost 
Cost 
Cost 
None 
Total cost 


Cost 
Actual oust 


Cost 
Cost plus 10% 


Actuai cost 
Cost 


oeeeee 
seoeeee 


Actual cost 


$6.50; 


What Charge Does City 
Make? 


main- 


Cost 
Labor and material 


(kind and age of 


Gravel, $1; macadam, $2.50; 
concrete, ~~ block, brick, 
4 


st 
Bitulithic, brick, wood blk.,Tamp 12” layers, 
$4; all others, $2.50 


Cost including overhead 


Cost of labor. * materials Well tamped. 
and inspection 


Cost 
$1 for inspection 


2”, cccccccoes 
$6.50; 







Special Regulations for Backfilling. 
































































































Flush; 12-in, shoulder for concrete 
se 
Hand tamped or flushed 
Tamp and flush to within 10-in. of 
subgrade, concrete base 10-in. thick 
engineer " notified, street com- 
missioner does work 
Tamp in 9” layers 


City 


Tamp in 2” layers, or tamp and flood 
24 to 48 hrs. For pavements, 6” or 
8” reinf. concr. slab 
Tamped under city inspection 
Well tamped and leeeeanes 


PRieturn all material by tamping 
Tamp 6” layers; city furnishes tamp- 
ing machine 
None 
Inspected by street department 
Satisfactory to city engineer 


eeeeeeeeeeee 


Must be aamgee 


Deposit and indemnity bond 
None 


Either tamp or fill trench with water 
Satisfy superintendent of streets 


Return all material tamped dry 
ers, sometimes pud- 
‘dled, material dry in freezing 
weather 
None 


ee | 


Compact in 12” layers, upper part 
damp 


As good as found 
None 
None 
Satisfaction of supt. of streets 
Tamp in 6” layers 


eee ee er eeeee 


Well tamped 
Ram and puddle 
None 
None 
None 
None 
Leave in as good condition as found 


Tamp 
None 
Water and tamp 
Selected material if 
original material not satisfactory 
Replace all dirt 
Thoroughly tamp and flush 
Now under preparation 
Puddle all trenches 
Tamp in 6” layers or puddle 
Hand tamp and puddle; stand two 
weeks before repaving 
Tamp in 6” layers and puddle 
None 
Hand tamp and flush 
Tamp ‘under pavements 
Tamp and flush, city inspection 
Puddle, flush periodically for 1 year. 
If to be paved earlier, use 1 sand to 
1 clay 
City Inspection 








Who Backfills 
City. »treet Tren 
Michigan (Continued) ‘ 


StuUrgia .ccccccece City 
Minnesota: 
Albert Lea..... cee Owner 
AUSTIN ....-- evens Owner 
Brainerd ......+- Owner 
a eer City 
ere eee Owner 
Faribault Owner 
Little Falis....... Owner 
PERRERLO «ccc cccse Owner 
Minneapolis ...... Owner 
Now Ulm...cccces Owner 
Rochester ........ Owner 
Bt. CROMR ec cccccee Owner 
So. St. Paul...... Owner 
Willmar ....ccese Owner 
WIMMER <2 ccccvee Owner 
Mississippi: ; 
McComb ......e+.- City 
Missouri: 
BOORVIEG . 0c City 
Brookfield ....... Owner 
Cape Girardeau... Owner 
Excelsior Springs. Owner 
reer City 
Baunibal .....+.. Owner 
SOME co cveseewvwes Owner 
Kansas City ...... Owner 
pe) ee Owner 
Maplewood ...... Owner 
Marshall .....+e.+. Owner 
CO ee City 
St. Joseph... cores Owner 
gg eS” eee Owner 
ee ee City 
Montana: 
Anaconda ......-. Owner 
pL Serer Owner 
Bozeman ....sees Owner 
So ea Owner 
BEOIOMNA. 2c ccccccve Owner 
Kalispell ...... ud Owner 
Lewistown eae City 
Livingston ...eee Owner 
Nebraska: 
CE pec scewes Owner 
Columbus ........ Owner 
Da) eee City 
Grand Island..... Owner 
pe eee Owner 
po rere City 
NOPEOIK 2. vcsccces City 
North Platte...... Owner 
CURRIE. 2c cccecwes Owner 
Scottsbluff ....... Owner 
New Hampshire: 
CO Owner 
LACONIA 22.2 cece Owner 
i Owner 
Portsmouth ...... City 
New Jersey: 
Bergenfield ...... Ownér 
Bridgeton .....e.- Owner 
ee Owner 
COMO TERT so occ ccc Owner 
Oo eee Owner 
BWaeoewsater ...<.-- Owner 
Freehold ..... ce» Owner 
BEITEWINIG |... cee cess Owner 
. |, eee Owner 
New Brunswick.. Owner 
Phillipsburg ..... Owner 
Plainfield ......-. Owner 
Roselle Park..... Owner 
pre eee Owner 
Plutherford ...... Owner 
Salem ..ccccccove Owner 
So. Orange. ..cces Owner 
ee Owner 
Oe a ee Owner 
Wallington ...... Owner 
New Mexico: 
Albuquerque % Owner 
= aaa Owner 
os yg ae eee Owner 








Who Replaces 
Pavemene Uver 
Trenches? 


City 


City 
City 

City and owner 
City 


City 


Owner 
Owner 
City 
Owner 
City 
Owner 
City 


City 


City 
Owner 
Paving Co. 
City 


City 

City 

City 
Owner 


City 
City 


City 
City 
City 


City 
City 


Owner 
City 
Contractor 


Owner 
City 
City 
City 


Owner 
Owner 
City 
Owner 
Owner 
Owner 
Owner 


Pub. Serv. Co. blk. 
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What Charge Does City 
Make? 


Total cost plus 25% 


Actual cost 
50 


Actual cost 
Total cost 


_ Cost plus 10% 

Cost of inspection 
$3 with concrete base, $1.50 
if no base, $2 for macadam 


Actual cost 


eeree . 


Actual cost 


Concrete, $3.75; w’d. block, 
$8; asph., $6; brick & stone 
block, $5.50; macadam, $3 


$10 for 10 sq. ft. 
Force ‘account 
“Cost. 
Exact cost 


Actual cost 
Exact cost 
Paving Co.’s bill 
$35 to $10 per sq. yd. 


$5 per sq. yd. 
Cost 


eeeeee 


Cost plus 10% 
Actual cost 


Actual cost 
ost 
Cost plus 20% 
Cost plus 10% 


$2 per cu. yd. for fill, $5 
per sq. yd. for paving 


2.50 ‘per sq. yd. 
Cost 
Cost plus $5 


In paved streets charge per 
sq. yd. as damages 


pavements, city all 


others 
City 
Town 


Citv 
Borough 


City 
Borough 


City 
Owner 
Owner or city . 
Owner or city 
Owner 


City 
Citv 
Owner 


Cost 
Brick $3.60, macadam $0.90, 
dirt $0.45 
Depends on type 
Water and gas co.’s cost: 
others flat rates per sq. yd. 
Cost 


Av. $11 per opening 


Vo. 54, No. 2 


Special Regulations for Backfilling. 


Under pavements, flush and hand 


tamp 


Ordinances 
Flush and tamp 
Caretul and safe manner 
Use sand or gravel only 
None 
Replace original condition. 
er’s bond 
Sandy soil. Puddle 
Bond and city supervision 
Inspection by city engineer 
None. Sand and gravel soil 
Tamp and flush. Sand refill under 
pavements 
Water and tamp in 6” layers 
Wet well and tamp in 6” layers 
: Flush 
Water and tamp 


Plumb- 


None 
Under pavements, refill with sand 
Tamp or flood 
Bond to keep in repair 
City engineer’s inspector 
Tamp and settle thoroughly before 
paving 
Tamp and fiush 


None 
Hand tamp and flood; eng’r directs 
None 
City will backfill and use sand 
Properly tamp in layers 
in 4” layers. Cut back old 
pavement 4’ 


Tamp 


_ Flush and hand tamp 
Engineer’s directions. Surety bond 
Flush or tamp in layers 
Tamp 9” layers, 40-lb. tamper; or 
puddle 
Tamp in 3” layers 
Licensed plumber maintains for 1 yr. 
Water settle and tamp 
Under city engineer’s supervision 


Tamp dry 

Tamp in 9” layer. Fill with sand 

under pavements 
Tamp or flood; replace all earth 
Puddle 

Fill 1% ft., fill trench with water 
« and backfill rest 

Permit $10 for 1 yr. after paving, $5 

2d yr., $3 3d to 5th, $1 thereafter 
Must fill by hand 


Return all dirt, tamp and puddle 


ee 


Replace in original condition 
Saturate well and tamp 


Inspected by street ‘department 
Ram and puddle 


Satisfaction of city 


None 


Thorough tamping 
None 


None 
None 


layers satisfactory to 
engineer 
Tamp in 6” to 12” layers, puddle if 
required 
Puddle and tamp 
None 
Supervision of city engineer 


eee ee eeeeeee 


Tamp in 6’ 
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Who Backfills 


City. Street Trenches? 
New York: 
Amsterdam ...... Owner 
AUD 6 xd odes 005 Owner 
Binghamton ..... Owner 
BuBehe 2.0 0dews's's Owner 
CORED +i 6 s's's0s% 00 Owner 
COPTER . coccccces City 
Cortland Owner 
Endicott Owner 
ly, SETS ee City 
GOMOVE 6. cc ccevee Owner 
Glens Falls.... Owner or city 
Gloversville .. Owner 
Herkimer ...<see- Owner 
pe eee es Owner 
Jamestown ...... Owner 
Johnson City..... Owner 
Kingston sad Owner 
Lackawanna ..... Owner 
La. 466000 % Owner 
Little Falls....... Owner 
LOGEDOFE 2. .ccccsee Owner 
Massena ......... Owner 
Newburg .....-.- City 
New York — Man- 
hattan Borough. Owner 
Niagara Falls.... Owner 
No. Tonawanda... Owner 
Ogdensburg .....- Owner 
rr Owner 
Onethe. 2.000680 Owner 
Port Chester...... Owner 
Poughkeepsie Owner 
ROCROBTOP occ ccee Owner 
Schenectady ..... Owner 
Watertown ...... City 
Waverly ..cccces. Owner 
North Carolina: 
AGHOVENS .ccciccce Owner 
Charlotte .cccsces Owner 
er Owner 
Greensboro ...... Owner 
Mount Airy....... Owner 
North Dakota: 
POI gs. oss s4 0% Owner 
Grand Forks..... Owner 
TINGE 6v.c ce scecece Owner 
Wahpeton ....0+ Owner 
Ohio: 
ARPOR. 10% sb tvawen Owner 
Alliance ....++e¢. City 
Ashtabula .....-. City if paved, 
4 owner otherwise 
Bellaire ...ccccece Owner 
Bellevue ...c.ccce Owner 
BUGIS scccccscs Owner 
Cambridge .....- City 
Chillicothe .. Owner 
Cincimnati ....00% Owner 
Columbus ........City or utility co. 
CONMGREE 2600060 Owner 
DAyVtOR <cdccicacce Owner if dirt or 
gravel, city if 
paved 
Delaware ...cecce Owner 
East Youngstown. City if paved, 
owner otherwise 
gs ee Owner 
rE City 
Greenville ....... Owner 
Tronton seeeeeeees Owner 
Lakewood ....+.. Owner 
LancasteP ..6..<%-0. Owner 
RMON ESCidke sda Owner 
Middletown Owner 
MOWSt w cody sews City 
ee Owner 
Oberlin ....06ne% ; Owner 
Ravenna : Owner 
BAlOM 5 ia ccceuds oe City 
Seruthess ios voe City where paved, 
owner elsewhere 
i. Ae bed Owner 


PUBLIC WORKS 69 


Who Replaces 
Pavement Over 
Trenches? 


City 
Owner or city 
Owner 


City, by contract 


City 
City 
City 
Owner 
City 
Owner 
City 
Owner 
Owner 
Owner 
Owner 


Village 
City 


City or Pub. 
Corp. 
Owner 


Owner 
Owner 
Owner 


Owner 
Village 
City 


Owner 
Base by owner, 
top by city 
City 


Owner 


City 
City 
City 


City 
City 


City 
Owner 
City 
City 


City 
City 


City 


City 
Owner 
Owner 


City 
Owner 
City 
Same 
City 


City 


City 
City 


City 
City 
Qwner 


Owner 
City 


Owner 
Owner 
City 


City 
City 
Village 
City 
City 
City 


City 


Serv. 


What Charge Does City 


Make? Special Regulations for Backfilling. 
Actual cost joe q}§" i .____ pgeeesssserves 
Cost Replace in original condition 


Replace in as near former condition 
as possible 


cowee’ Tamp in 6” layers if clay. Tem- 
porary pavement in winter 
oaw ene None 
Cost of fill Tamping machine used 
Actual cost . Tamp in 6” layers 
cecere None 
Cost None 
Actual cost Tamp dry, one shoveler to 2 tampers 
Actual cost None, unfortunately 
Actual cost None 
Total cost Tamp in 6” layers, wet if necessary 
Pree e Two tampers to 1 shoveler 


Wet down and thoroughly tamp 
Puddle and tamp 
Puddle, take care of till settled 
Wet and tamp in 12” layers 


Actual cost 


Cost 


erry Supervision of street commissioner 
Cost plus 10% Any reasonable direction of city 
eocece One tamping to two shoveling. Pud- 


dling allowed 


Actual cost Puddle and tamp thoroughly 


AM oomt .j = =  —§ @eeecveseres 
,oseee 8 8 == }}» = OU “geese SVeeceevee 
Cost Fill with crushed stone if to be 
paved at once 
‘ eeceee None 
cee Dry material well tamped 
occas Tamp in 12” layers—sometimes soak 
afterwards 
TT TTT None 
Cost plus $5.00 None 
Fee for opening and cost of Direction of city inspector 
repairing 
Ne en rate Tamp in 6” layers 
peawas Use water 
Cost of sand, trucking and Backfill with sand 
repaving 
err None 
Rates per sq. yd. for each i _— evecceecccces 
type 
$8 persad. ya. - i. .___ eveseseseeces 


Actual cost Inspector’s instructions 
Backfill with gravel and plank 
Use reinforcing rods over trench 

Tamp or puddle under city superv’n 

Backfill with gravel or cinders, leave 

open until settlement ceases 


Actual cost 


Tamp; puddle in some cases 


$1 per lin. ft. for sewer, 

25c. per lin. ft. for water 

Cost Flush or tamp 

Actual cost Tamp or flood with water 
errs None 

Tamp to within 13” of surface, open 

1 ft. wider on each side, place 8” of 
concrete, pave 


eee eee ee eeee 


Well watered 
Well tamped, flushed if necessary 


Fill 2 ft. over pipe, fill with water, 
throw in dirt 
Must be flushed 


Actual cost 


$1.25 for brick or concrete, 
$1.50 for asph. or granite. 
More if more than 2 ft. 
wide or 7 ft. deep 
Actual cost 
Cost plus 5% 


Settle with water if over 3 ft. deep 
Tamp and flush, settle two weeks 


Tamp or flush, city engineer superv’n 
Two tamping to 1 backfilling 
Tamp 12” above structure, fill half 
full and flood, fill balance in water. 
Concrete base 12” wider than trench 
on each side 
Tamp or flush under city direction 
Backfill with sand tamped and 
flushed 
Tamp or flush 
Flush under inspection 


Actual cost plus 15% 
Cost 


Brick $7; asphalt $10 


Cost 
Concrete and bit mac. $3.60, 
wood block. brick & asph. 


Actual cost None 
Actual cost Maintain until repaved 
Cost plus 10% Tamp 


Tamp and flush 
Tamp or flush 
Flush and tamp, settle several weeks 


Flush 


Cost 
Cost plus 5% 


Actual cost 





























































































City. 
Ohio (Continued) 


Greensburg ...---- City 
Greenville .....--- Owner 
Grove City ....-- Owner 
Hamover .....-e+- Owner 
Harrisburg ....-- Owner 
Hazleton ......--- Owner 
Indiana ....ceces Owner 
Jersey Shore Owner 
Lebanon ....-.+-- Owner 
SS | Owner 
Monongahela City 
Munhall ........«- Owner 
Nasareth .......-. Owner 
New Brighton .. Owner 
Norristown .... Owner 
North East ...... Owner 
CTE sé ccc.¢0 20 Owner 
eee Owner 
MEE 6.66<000c0% Owner 
po eee ‘ Owner 
Reynoldsville .... Owner 
MEW soctceeseses Owner 
| a Owner 
Sewickley ....... ‘ Owner 
arr Owner 
Sharpsville ....... Borough 
Somerset .......- . Borough 
THPOOD .ccccccvece Owner 
DHOOM coe ccsecece City 
Waynesboro ..... Owner 
Wilkes-Barre ..co Owner 
Williamsport ..... Owner 
Woodlawn ....... Owner 
EE Bibch iat driat 4s Owner 
Rhode Island: 
| ere Owner 
Pawtucket .....+. Owner 
Providence .....e. Owner 
Woonsocket ...... Owner 
South Carolina: 
Charleston ....... City 
a Owner 
og aes Owner 
Greenville ....... Owner 


Who Backfills 
Street Trenches? 


WaPtG: 6cccccsececs Owner, 
Washington C, H.. Owner 
Wooster ..... bees Owner 
Zanesvilie ....... Owner 
Oklahoma: 
Muskogee ........ City or owner 
WOPMIAN 2c ccccees Owner 
Shawnee ......«... City 
TUBS oy oree ota Owner 
Wagoner ....ccoe Owner 
Oregon: 
RMBTID .ccvccoves Owner 
Dalam ..cce- nina t Owner 
Bugene ...-.-.ce- Owner 
Oregon City... Owner 
Portland .......-. Owner 
OS rr Owner 
Pennsylvania: 
Allentown ..... ee Owner 
Altoona .....-- ° Owner 
Bangor ...-cceres Owner 
OPW ccccccese Owner 
Blairsville Owner 
Bradford ..... rae City 
Butler .......-++.% Owner 
Catasauqua ...... Owner 
Chambersburg ... Owner 
Clairton ...-ccce. Owner 
College Hill...... Owner 
Connellsville ..... Owner 
Dale ..cccccceccvses Owner 
PuqueSne ..-eeeee Owner 
BasStOn ..ccoeeers Owner 
Ellwood City Owner 
Farrell Sees eseses Owner 
Franklin .....--- City 
Freeland .....-+-- City if pav., owner 


otherwise 


PUBLIC WORKS 


Who Replaces 
Pavement Over 





What Charge Does City 
Make? 


Trenches? Special Regulations for Backfilling. 
City Actual cost Tamp dry dirt in 6” layers, remove 
wet dirt 
City neonbee: i. _ eiiiiainaaedata nehe 
Owner evesee aaa Gaim 
Owner eevee Paved streets, thoroughly compact, 
concrete extend 6’’ beyond trench 
City $10 for pav’t, cost for dirt Both flush and tamp 
Owner “sae None 
City $5 per sq. yd. Tamp in 6” layers 
Owner Cost plus 20% Five-year maintenance under pav’ts 
City Cost Flush and tamp 
City epee Tamp or flood under instruction 
Owner bware exe Water tamp 
City Cost City direction 
Owner are First class job 
City Total cost plus 10% Use water and tamp well 
City Actual cost Tamp and puddle 
Owner Cost plus 10% Two tamping to 1 shoveling; pud- 
dling prohibited 
City es ee. ll (‘“wwWttttCCdCd 
Owner $1 plus cost of supervision Supervision of bor ough engineer 
Borough Cost plus 20% Maintain for 30 days 
Owner Actual cost None 
City Entire cost Tamp in 6” courses 
City Cost As good condition as found 
Boro, by contract — #&# fo cede ssenes 
Borough Cost Thoroughly tamp, settle two months 
Owner a, ee Tamp, flush, concrete 12” wider than 
hole reinforced at %”’ rods spaced 
Owner Cost Puddle and tamp: under pavement, , 
top 12” filled with gravel or coarse 
cinder and 2” of sand 
Owner Cost “Carefully”; 6’’ concrete extend 6” 
on sides 
Owner eecee Ram solid, 6” seggrete extend 6” on 
sides 
Owner  j;j———— eeeeces None 
a . Adequate —, solid to street 
eve 
Borough Actual cost Direction of borough engineer 
Borough ee etalehers ose allah te 
City ——iti«élrm a a la a a 
City ke ee ee 
City Cost Thoroughly ‘tamped:; 8 in. concrete 
extends 9 in. beyond trench 
City Cost plus 20% Flushed in warm weather; dry if 
co 
Borough Cost plus 10% If paved, 6 in. reinforced slab ex- 
tending 18 in. beyond trench 
Borough $4 per sq. yd. if paved None 
City $3.50 for asphalt None 
City See 0 —0ti“‘(‘(iétC*C#‘é HR ce eS 
ee = ggqene Good shape as originally—Never is 
Borough omnes T'iamp in 4 in. layers 
City Cost None 
City women Maintain until pavement is laia 
City Cost plus $2 Ram thoroly; 6 in. concrete extenas 
12 in. beyond trench; reinforced if 
trench more than 3 ft. wide 
Owner None 
Borough Asph, conc., "i "$2. 70; ma- None 
cadam, vi.2e; gravel 
5 
Borough Cost Tamp well or wet 
Owner coceee Ram, construct concrete arch ex- 
tending 6 in. beyond trench, lay 6 
in. concrete base on this 
City Cost None 
City Cost plus 15% None 
City $10 per sq. yd. None 
City Actual cost None 
City i i dll I alec 
icant Total cost Tamp with water 
Borough es ln MR ec 
City $3.75 per sq. yd., $4.50 if Tamp in 12-in. layers 
less than 10 sq. yd. 
City Cost plus 10% New conc, extend 6-in. beyond trench 
City Actual cost Thoroughly tamp. 
Borough COSCO ke eeu ie 
Borough e99es'e Thoroughly soaked ‘during filling 
Borough None 
City Cost Thoroughly wae and damp. 
City Cost Trerrrricee 
City Asph. 3i5 per sq. yd., brick s0seccecewes 
50, earth 20c 
City $7 per sq. yd. New conc. extend 6-in. beyond trench 
Owner cocoee Instructions of street commissioner 
Owner Actual cost plus 10% desedCeeooes 
City Macadam $1.50, pypmention None 
$3, asphalt $8.1 
City “mn None 
Owner or city Cost Return street to original condition 
Cit Cost kevanenede ee 
City Fill, 40 to 80c per cu. yd. Tamp in 6-in. layers 
p.m Cos City engineer's instructions 
eplace as before 
City $15 for 1st yd., $10 for each Hand or water tamped 


additional 
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Fespruary, 1923 


Who Backfills 


City. Stréet Trenches? 


South Carolina (Continued) 





Orangeburg .....- City 
South Dakota: 
MEIEGRIEEE 0 oc cece sce Owner 
Sioux Falls....... Owner 
Tennéssee: 
Alcoa City......>. City 
Clarksville ....... Owner 
Cleveland ......-+- Owner 
Dyersburg ......- Owner 
JacKsOn ....+.-e+ Owner 
Trenton ...-ceease Owner 
Texas: 
Amarillo ...cccees Owner 
Ballinger .....e+. Owner 
Bonham .....cceee Owner 
Cleburne ......---.. Owner 
Corpus Christi.... Owner 
Dalla® cecccccccce kes 
DemtGM secdccsice Owner 
Eastland .......+ City 
WORE gs csescess Owner 
Mineral Wells..... City 
PEN sb .se Peach ss City : 
San Angelo .......If aved, city; 
otherwise owner 
San Benito........ Owner 
Weatherford Owner 
Utah: 
po. eee City 
LOGAN ..ccsccces ° Owner 
Pere Owner 
| Aree Owner 
Salt Lake......-- Owner 
ae Owner 
Vermont: 
eae City 
Bennington ...... City 
pe a City 
Virginia: 
SE ov wees City 
Washington: 
Aberdeen ........ Owner 
OO SS rer City 
Mount Vernon.... Owner 
ee Owner 
SO gis uso 0 Owner 
West Virginia: 
BIGGS 2. 0scccee City 
CRAEIOSOOR. «2.0. v.20 Owner 
Clarksburg ...cce Owner 
POMMON ...ccccce Owner 
Wisconsin: 
DeIavGM o2scee oes Owner 
Eau Claire ....... City 
Janesville ....... Owner or city 
Kaukauna ....... Owner 
bm, COORED .0 osc ess City 
Manitowoc ....... Owner 
MERTIMBEOR 6.000000 Owner 
Menomonie ...... Owner 
ee Owner 
MIO scnstsesews Owner 
Stevens Point..... City 
Tomahawk ...... Owner 
Waukeshaw ..... Owner 


Wausau ......... Owner or city 
Wisconsin Rapids.City, if paved, 
otherwise owner 


Wyoming: 
Casper ..<.- eae Owner 
Sheridan ...... wes Owner 











PUBLIC WORKS 


Who Replaces 
Pavement Over 
Trenches? 


City 


City 


Owner 
City 


City 
Owner 
Owner 
Owner 

City 

City 

City 

City 

City 


City 


Owner 
City 
City 
City 
City. 
City 

Owner 

Owner 

City 
City 
City 


Owner or city 


Owner 
City 
City 

Owner 

Owner 

Village 

Owner 


Contractor 
‘City’ 
Owner 
City 


City 
City 


What Charge Does City 
Make? 


Actual cost 


$3 per sq. yd. 
Actual cost 
os 
Actual cost 
Actial cost 


Cost 


$2 per lin. ft. 
Actual cost 
Cost plus 10% 


eeeeee 


$5 per sq. yd. 


None 
Actual cost 


eeeeee 


Actual ‘cost 
Cost 
Cost 


Cost 
Cost 


$3.50 per sq. yd. 


Actual cost 


eeeeee 


Total cost 
Cost 
Cost 


Cost plus 20% 


$20 per opening 
Actual cost 
Cost 


$4 per sq. yd. 


71 





Special Regulations for Backfilling. 


Tamp. 


Tamp in layers, flush, allow to settle 
Tamp or flush 


Tamp in thin layers 
Tamp. 


Water tamp 

Fill by hand 
Supervision of city engineer 
Replace in original condition 


If paved, fill with gravel 
None 
Lower part puddled, upper tamped 
Satisfy city engineer 
None 
Tamp and flush under inspection 
Supervision of city engineer 
Puddle or fill with sand or gravel 
Flush and tamp 
City does first-class job 
Direction of city engineer 


Return all material excavated 
Dump or use scrapers 


Wet down and tamp 
Tamp and flush 
None 
Puddle and ram 
Moisten and tamp im layers 
Tamp in 6-in, layers 


Leave surface as good as original 


One tamp to 2 shovels, 12-in. layers 


Pav’t not opened before 3 years old 


Tamp or fiush 
Tamp by hand around & 1 ft. above 
pipe 
Thoroughly water settle 


None 
Replace, good condition as original 
one 


Under direct supervision 
None 
None 
Under city inspection 


Tamp or puddle; 3” mound allowed 
Restore in good condition as found 


Use water 


None 
Puddle in sand or gravel, tamp else- 


where 
Water tamp—soil is sandy 
Refill in same condition 
Tamp in 9-in, layers 
Puddle and tamp 


Leave in as good condition as found 


Tamp, sprinkle if necessary; refill 


with gravel where necessary 
Either hand tamp or settle with 
water 





(Continued from page 58) 


Bacterial removals were about what would be expected. 
The definitely higher removals recorded by the normal pro- 
cess indicate with clearness the sterilizing effect of the 
nascent oxygen released in the electrolyzer. 
to this effect is unmistakable, and the almost total destruc- 
tion of the delicate Bascillus coli is just what would be ex- 


pected in this connection. 


_ Regardless of any standards hitherto promulgated, tenta- 
tively or otherwise, limiting the amount of dissolved organic 
matter in a given sewage effluent which safely may be dis- 
charged into a stream without creating a nuisance therein, 
the fact remains that with the normal process the final 
effluent remained and without putrefactive odor for at least 
three times the period true of the effluents of the excess lime 
In other words, by the methylene blue test the 
color was dischatged in samples of the latter in two and 
one-half days’ incubation at 20 deg. C. as compared with 


method. 


seven days (plus) for the former. 


it has been repeatedly demonstrated that sewage clarified 
with lime will putrefy on mixing with river water, even if 
fairly sterile when discharged. The same phenomenon was 


The evidence 





observed during tests at Allentown. 


Where excess lime 


treatment reduced the dissolved organic nitrogen from 18 
to 10.4 parts per million, this effluent, mixed with four 
volumes of river water, absorbed 6.5 parts of dissolved 
oxygen in five days’ incubation in an open container at 30 


deg. C. This was a 


representative result. On the other 


hand, with the normal method of operation, and with eight 
parts per million of dissolved organic matter in the effluent, 
this effluent, mixed with four volumes of river water, 
absorbed two parts per million of dissolved oxygen in five 
days’ incubation in an open container at 30 deg. C. This 
also was a representative result. 

The writer has always believed that the unusual stability 
of Direct Oxidation process effluents is in a large measure 
due to the actual wet combustion of perhaps immeasurable 
quantities of the most putrescible of the organic matters in 


the sewage. 


The result of the Allentown tests seem to 


resolve this supposition into a fact of considerable relia- 


bility. 


Since this test was made, mechanical improve- 
merits have been made in the plant, but no changes 


in the theory or details of operation. 
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